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The training demands of football places significant stress on the psychophysiological 
capabilities of football players and induces the elements of fatigue. To limit the impact of 
fatigue and avoid the onset of overtraining, training load monitoring tools and recovery 
methods are implemented. The mismanagement of training loads combined with 
ineffective recovery strategies may induce overtraining in athletes, leading to 
underperformance or even injury. The purpose of this case study was to observe a cohort 
of football players during the pre-season and understand how effective the recovery 
strategies being implemented on the team of players were. Initially, the cohort (players 
and coaches) was requested to report their preferred recovery methods. The players’ 
preferred recovery methods were sleep (78.3%) and cold-water immersion (60.9%). 
Preferred recovery methods indicated by the coaching staff were cold-water immersion 
(100%) and nutritional interventions (80%). Twenty-three football players from the same 
team were assessed for psychophysiological fatigue using the well-being questionnaire 
(WB-Q) and Borg’s category ratio scale (CR-10) during pre-season training. All training 
was prescribed by the coaching staff and the monitoring tools that were used during the 
study were session RPE tools. The recovery intervention included elements of active 
recovery, CWI and nutrition. The results showed that the recovery strategies being 
applied on this cohort were not perceived as effective for recovery. Mean scores from the 
study showed that the well-being of players dipped beneath the baseline (20 ± 2.28) and 
subsequently never returned (WB-Q (1): 18.8 (+2.53) (p<0.05); WB-Q (2): 19.5 (+2.92) 
(p<0.05); and WB-Q (3): 19.4 (+2.81) (p<0.05)). The results from the CR-10 suggested 
that the efficacy of recovery methods may range depending on the training load and 
volume. The results showed that the well-being of players was most affected on the days 
where the training demand  was extremely high. Specifically, the CR-10 (1), reported the 
greatest perceived training load perceived by the players compared to the lowest 
perceived training load CR-10 (3) (p>0.05). The study showed the recovery methods 
within the cohort may have been ineffective, as baseline wellness scores were never 
attained. Possible reasons include the protocols used to implement the recovery 
strategies and the subjective training load being too intense for the recovery methods 
implemented. However, during pre-season training, players are subjected to increased 
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training loads on successive days. The acute load, while high, may lead to long term 
adaptations. Regarding recovery methods, it would seem that there may be a disconnect 
between the players’ and coaches’ preferred methods. Moreover, the implementation of 
recovery methods may not have been adequately applied. These findings warrant the 
need for further research concerning the impact of acute training loads on the efficacy of 
applied recovery methods.  
 
KEYWORDS: Football, observation, pre-season training, recovery methods, 
fatigue.   
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Chapter One: Introduction 
 
1.1 Introduction  
Recovery methods are multifaceted processes which aim to restore the human body back 
to normal psychological and physiological functioning (homeostasis) in a relative time 
post-training (Kellmann, Bertollo, Bosquet, Brink et al., 2018). The implementation thereof 
has indicated the reduction of psychological and physiological (psychophysiological) 
fatigue (Hausswirth & Mujika, 2013). These may be considered vital in modern-day 
sports, where athletes face frequent periods of high-intensity training loads which 
potentially affect their ability to sustain high levels of physical making and psychological 
skills during competition (Knicker, Renshaw, Oldham & Cairns, 2011).     
Fatigue is described as the decline in muscle force production and cognitive performance, 
induced by acute and chronic training loads (Chapman, Cronin, Newton & Gill, 2012; 
Bourdon, Cardinale, Murray, Gastin et al., 2017). The acute training load consists of high-
intensity training sessions which happens daily, whilst the chronic training load is the 
accumulation of these acute training loads over a period of time. (Kellmann, 2010; 
McLean, Coutts, Kelly, McGuigan et al., 2010; Bourdon et al., 2017). The 
mismanagement of these training loads and ineffective recovery methods may cause the 
players to be at risk of overtraining which could result in poor performances, exhaustion 
and possible injuries (Goodger, Gorely, Lavallee & Harwood, 2007; Kellmann, 2010). 
Therefore, coaching staff members have been urged to adopt effective strategies 
concerning these parameters, as they could mean the difference between a successful 
or subpar season (Dal Monte, Faina & Mirri, 2002; Tessitore, Meeusen, Cortis & 
Capranica, 2007).  
Football leagues are played regularly (as often as weekly); over a long season and it can 
be difficult to balance the appropriate load and recovery methods needed to avoid 
overtraining (Thorpe, Strudwick, Buchheit, Atkinson et al.,2015). However, early detection 
of the symptoms of overtraining may be the key to managing its effects and self-perceived 
monitoring tools may be useful in this regard, as they have shown to be reliable for 




The purpose of this research was to assess how effective the recovery strategies being 
implemented on a cohort of football players were during a period of acute increased 
training load. The findings of the study highlighted some of the gaps in the implemented 
strategies, which could have had a negative impact on performance capabilities further 
on in the season. The study highlighted the importance of assessing the quality of 
recovery experienced by players, as the methods or strategies being implemented may 
not be as effective as the coaching staff would have hoped for. This information allows 
the coaching staff to adjust their recovery strategies to increase the quality of recovery 
experienced by the players during their pre-season training and season-long competition.  
    
1.2 Problem Statement 
In South African football, the application of scientific knowledge concerning the 
description and explanation of training load and recovery have been under-researched. 
The consequences of this is that it would be difficult to identify and explain the benefits of 
training load and recovery management as the purpose thereof is likely to be 
misunderstood.  
The mismanagement of training loads combined with ineffective recovery strategies may 
induce overtraining in athletes. This will have a negative impact on the performance 
capabilities of the athletes during their competitive season, possibly leading to poor 
performances, exhaustion, and injury (Goodger et al., 2007; Kellman, 2010; McLean et 
al., 2010).  
 
1.3 Purpose of study 
The purpose of this case study was to assess the effectiveness of recovery methods 
applied within a cohort of football players and to identify some of the possible factors that 
may have influenced its efficacy.  
 
1.4 Research Questions  
● What are the preferred recovery strategies of football players? 




● What are some of the factors that might have influenced the effectiveness of the 
applied recovery methods within the cohort of football players? 
 
1.5 Significance of Study 
The study aims to assess how effective the applied recovery strategies within a cohort 
are and to identify some of the possible reasons for its efficacy. Recovery methods 
influence the athlete’s ability to train and improve in their performances. Athletes who 
adequately recover could train more frequently at higher intensities without the risk of 
overtraining and athletes who do not recover adequately, may be at risk of 
underperformance, exhaustion, and injury (Goodger et al., 2007; Kellmann, 2010). The 
assessment of training loads and recovery methods could allow for early detection of 
symptoms relating to overtraining and potentially allow the coaching staff to make the 
necessary adjustments to avoid its effects.   
 
1.6 Outline of Thesis 
Chapter one serves as an introduction to the study. It includes the problem statement, 
purpose, and significance of the study as well as the research questions. Chapter two 
focuses on relevant literature that will assist in validating and supporting the relevance of 
this research. The literature discussed included the theoretical framework, which was 
based on the General Adaptation Syndrome model proposed by Selye (1950); sport-
related markers of fatigue and their possible implications on an athlete’s performance and 
the monitoring tools that were used in the study. The methodology is outlined in chapter 
three and includes the study design, selection of participants, measuring tools, data 
collection methods and data analysis techniques. The results are presented in chapter 
four, followed by a discussion citing pertinent literature in chapter five. Lastly, the main 
findings and the author’s recommendations for future studies are presented, followed by 




Chapter Two: Literature Review  
 
2.1 Introduction  
The focus of this chapter will be on recovery and recovery methods and the efficacy it 
may have had on football players.  
The role of the coaching staff has historically been to periodically enhance the 
psychophysiological traits needed to perform (aerobic endurance, muscular strength, 
agility and explosiveness, emotional stability, low training anxiety and psychic vigour) 
(Raglin, 2001; Argus, Gill, Keogh, Hopkins et al., 2010; Lagunas, Niessen & Hartmann, 
2014). The strategies that coaches used to manage this process would also need some 
deep consideration, because it may be the key to avoiding the onset of overtraining in the 
athletes. The concept is known as Acute (workloads performed over one week):Chronic 
(workloads performed over four weeks) workload ratio (ACWR), which is one approach 
that may work well within most cohorts. The monitoring protocol focuses on both the 
fatigue (muscle stiffness, tiredness, slow reactions during training etc) and fitness (no 
stiffness, good moods and quicker reactions during training etc) aspects of the athlete, 
which not only gives valuable insight to the preparedness of the player but also how likely 
the athlete is to sustain an injury (Lagunas et al., 2014; Bowen, Gross, Gimpel, Bruce-
Low et al., 2019). For example, Bowen et al (2019) collected workload and injury data for 
three years using stats derived from a global positioning system (GPS). The parameters 
that were measured by the GPS included some of the match demands that lead to fatigue, 
such as the total distance covered by the athlete and acceleration and deceleration efforts 
(Bowen et al., 2019). This data, together with the ACWR, was used to measure the 
relative risk of overtraining and injury each athlete in the study was exposed to.    
Fatigue is described as the decline in muscle force production and cognitive aptitude 
which may lead to self-perceived sensations of tiredness or lack of energy which could 
impact on the players’ ability to train (Marcora, Staiano & Manning, 2009; McLean et al., 
2010; Custem, Marcora, De Pauw, Bailey et al., 2017). This may become increasingly 
difficult for players, especially during periods of frequent high-intensity training bouts, 
where the psychophysiological attributes are placed under severe stress, potentially 
inducing the onset of overtraining, burnout, or injury. This is known as chronic fatigue 
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(Marcora et al., 2009; McLean et al., 2010; Custem et al., 2017). Acute fatigue is the 
product of high-intensity efforts during training or football matches (Chapman et al., 2012). 
These efforts deplete the energy reserves of the body and must be replenished as soon 
as possible once the training or match has been completed. Therefore, to reduce the 
potential effects of fatigue, the coaching staff must manage the training load and recovery 
of the players to maximise their training gains and return them to a state of psychological 
and physiological homeostasis (Tessitore et al., 2007).   
The management of training load and recovery was based on the work of Selye’s, General 
Adaptation Syndrome (Selye, 1950; Chiu & Barnes, 2003). The theory describes the 
body's response to stress as predictable and therefore manageable. This information 
allowed the coaching staff to plan and strategise on how best to progressively load the 
players without exhausting their psychophysiological resources, therefore improving the 
necessary attributes needed to perform (Chiu & Barnes, 2003).  
 
2.2 Theoretical Framework & Research Model 
The study was based on the work of Selye’s, General Adaptation Syndrome (GAS). The 
GAS model describes the body’s natural reaction to general stress as predictable, in that 
it attempts to restore the body to homeostasis in three phases namely: The alarm,  
resistance and exhaustion phases (Selye, 1950; Chiu & Barnes, 2003).  




Figure 2.1. The original GAS model presented by Selye (1950) depicting alarm, 
resistance, and exhaustion phases (Cunanan, DeWeese, Wagle, Carrol et al., 2018). 
 
The some-what predictable nature of GAS has allowed the coaching staff to exploit its 
cyclic pattern by amalgamating athletic training with periods of rest to maximise the 
potential of human performance (Cunanan et al., 2018). However, it must be emphasised 
that GAS may not elicit a linear response to training stimulus and admits that every 
stressor is likely to impact the individual differently (Selye, 1976; De Jong & Maina, 2010; 
Weiss, Allen, McGuigan & Whatman, 2017). Furthermore, recent studies challenged the 
use of GAS as a mechanistic model to enhance athletic performances (Mattocks, Dankel, 
Buckner, Jessee et al., 2017; Cunanan et al., 2018). The challenge is that GAS is 
contradictory: firstly, the effects of chronic stress described by the model may be in direct 
conflict to the overload principle of training which has been purposefully designed and 
shown to improve athletic performances. In a study done by Hellebrandt (1958), shortly 
after the first publication of GAS, the author suggested that no muscular adaptation can 
take place without the overload principle being applied. Hellebrandt (1958) explained that 
for muscles to improve in their performance capabilities, they must be coerced to the 
limits of their capacity, which is contrary to the theory of Selye. Another area in which the 
model has been challenged is that it has never been tested on human subjects - only on 
rodents (De Jong & Maina, 2010; Buckner, Mouser, Dankel, Jessee et al., 2017). Despite 
these challenges, the GAS model has formed the basis of discussions in terms of training 
and recovery strategies used by coaches as a guideline to maintain homeostasis in their 
players (Kellmann, 2010; Weiss et al., 2017).  
Recovery methods play a vital role in the process of GAS as it directly impacts on the 
body’s ability to recover before the next demanding training session (Kellmann, 2010). 
When the players recovered on an intra-individual level and on an inter-individual multi-
level (psychological, physiological and social), it afforded them the opportunity to train at 
higher intensities and improve their skills, despite the initial dip during the alarm phase 
(Kellmann, 2010). The alarm phase is the initial reaction to stress in which the human 
body will exhibit a flight or fight response, at the end of which the body is likely to suffer 
from psychophysiological stress (Selye, 1950; Selye, 1976). If the stimulus continues, the 
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resistance phase will commence; homeostasis (equilibrium between interdependent 
physiological elements such as heart rate, body temperature and chemical changes) will 
be achieved and the body will most likely adapt to the stress to which it is exposed and 
begin to reduce the effect of the stressor and improve its response to overcome the stress 
(Selye, 1950; Kellmann, 2010). However, when homeostasis is not achieved and the 
stressor has continued for a period, the resistance to overcome the stressor may be 
reduced, resulting in bodily harm which could potentially be career-threatening (Selye, 
1950; Chiu & Barnes, 2003). This is referred to as the exhaustion phase. 
 
2.2.1 Alarm Phase  
In the study, the stressor was pre-season training and the alarm phase occurred at the 
beginning of the study. The symptoms associated with the alarm phase included muscle 
soreness and delayed reaction times (Selye, 1950). Argus et al. (2010) suggested that 
pre-season training develops the physical attributes needed for in-season competition 
and consists of high volumes of resistance, aerobic and anaerobic training. At this stage, 
the physiological processes of the body were likely to experience a temporary decrease 
in its capabilities, therefore, restricting the athlete’s ability to train at optimum levels (Chiu 
& Barnes, 2003).  
 
2.2.2 Resistance Phase 
The resistance phase was demonstrated when the body’s physiological processes could 
cope with the demand for pre-season training and return the body to a state of 
psychophysiological homeostasis. The successful transition from alarm to resistance 
phase is termed Supercompensation. Supercompensation occurs when the recovery 
methods applied result in an effective increase in performance capabilities in the athlete’s 
body (Chiu & Barnes, 2003). However, if the stressful conditions persisted and the 
recovery methods proved to be ineffective, the result would be exhaustion, which is the 




2.2.3 Exhaustion Phase 
The exhaustion phase occurs when the physiological processes of the body become 
fatigued due to high-intensity workloads and ineffective recovery methods (Dal Monte et 
al., 2002; Knicker et al., 2011). The likely outcome of this phase would have been no 
homeostasis obtained by the athlete and the potential induction of overtraining symptoms, 
such as mental fragility, injury proneness and in extreme cases, disinterest in (or 
detachment from)  the sport (Selye, 1950; Chiu & Barnes, 2003).  
 
2.3 Psychophysiological Sport Fatigue Markers and Implications  
In a more recent fitness - fatigue model (originally proposed by Banister), intensive 
workloads can only result in one of two physiological responses - fitness or fatigue 
(Murray, Gabbett, Townshend, Hulin et al., 2016). According to the model, the result is 
dependent on the ratio between acute workloads (the exercise-induced decline in muscle 
force production, resulting in reduced efforts during high-intensity exercises in training or 
match play situations i.e. 1-week workload (Chapman et al., 2012)) and chronic workloads 
(the cumulative effect of acute fatigue which occurs during long or intensive training 
schedules separated by intervals that are too short or ineffective as recovery strategies 
for the body, resulting in a lack of homeostasis within the body i.e., 4 weeks rolling 
average acute workloads (Dal Monte et al., 2002; Knicker et al., 2011)).  
For coaches to be able to assess the state of fitness or fatigue in their players, they need 
to be aware of the various markers and implications that could be demonstrated by both 
the physical and mental behavioural changes in athletes. The physical and mental state 
of fatigue in players was demonstrated in their subjective feelings of tiredness and a lack 
of energy (Marcora et al., 2009; Custem et al., 2017). The physical markers of fatigue are 
described as the regular internal perception of general muscle soreness and delayed 
reaction times during performance (Marcora et al., 2009; McLean et al., 2010; Chapman 
et al., 2012; Custem et al., 2017). The implications thereof could have potentially limited 
voluntary contractions and increased the demand on the cardiovascular system during 
exercise. Ultimately, this decreases the cardiac output and the ability to maximally 
contract, resulting in reduced performance capabilities in the players whilst increasing 
their risk of exhaustion and injury (Marcora et al., 2009; Custem et al., 2017). Mentally, 
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the markers are described as a rapid decline in performances, trouble sleeping, negative 
mood changes, decreased motivation, elevated stress levels and an inability to control 
emotions (Marcora et al., 2009; McLean et al., 2010; Custem et al., 2017). Failure on the 
part of coaches to identify these markers of fatigue could be detrimental to the 
supercompensation process and may be hazardous for the players (Dal Monte et al., 
2002).  
 
2.3.1 General Muscle Soreness  
General muscle soreness is a phenomenon that occurs after intense physical activity 
which the players are likely to experience during the pre-season training (Guo, Li, Gong, 
Zhu et al., 2017). The phenomenon is associated with delayed onset of muscle soreness 
(DOMS) and usually lasts between 24 and 48 hours when treated effectively (Connolly, 
Sayers & McHugh, 2003). DOMS or general muscle soreness was described as muscle 
shortening, passive stiffness, localised pain and disturbed proprioception, which 
ultimately limits the joint’s range of motion and peak torque of the muscles (Cheung, 
Hume & Maxwell, 2003; Vaile, Halson, Gill & Dawson, 2008). Despite the great 
prevalence of general muscle soreness in elite and non-elite athletes, both the cause and 
treatment mechanisms are still uncertain and could be a relevant topic for research in 
sport today (Cheung et al., 2003). For example, one possible cause of muscle soreness 
is the microscopic damage induced by exercise. The theory highlights that microscopic 
tears occur within the muscle fibres leading to inflammation and soreness (Guo et al., 
2017). The suggested strategies to combat the onset of DOMS are described as light 
physical activity, massage or electrically stimulating the fatigued muscles. However, 
ineffective recovery methods are likely to limit the athlete’s performance capabilities and 
this is referred to as functional impairment (Connolly et al., 2003; Lattier, Millet, Martin & 
Martin, 2004; Hauswirth & Mujika, 2013; Guo et al., 2017). Functional impairment refers 
to restrictions in performing a range of activities which are considered normal for the 
individual. This impairment might have major implications as their perception of their 
limitations may lead to an increased risk of injury (Cheung et al., 2003).  
The process of limiting functional impairments and reducing the effects of DOMS requires 
that players subject themselves to a range of treatment methods which often include both 
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physical and psychological elements (Kellmann, 2010; Hauswirth & Mujika, 2013; Guo et 
al., 2017). Some of these treatments include stretching, hydrotherapy and massage which 
has not only demonstrated a reduction in muscle pain, but it has also induced sensations 
of relaxation which alleviates stress, enhances mood and reduces fatigue (Cheung et al., 
2003; Hauswirth & Mujika, 2013; Guo et al., 2017).  
 
2.3.2 Psychological Stress  
Stress refers to the psychological state of the athlete and not the stimulus of exercise: it 
is defined as the perception of the environmental demand against one’s capabilities, 
under conditions in which failure to overcome the demand is considered important and as 
a result, there is an increase in the cognitive and somatic state of anxiety (Craft, Magyar, 
Becker & Feltz, 2003; McLean et al., 2010). According to Craft et al. (2003), some of the 
major reasons for increased anxiety included a heavy workload, too much responsibility 
at work or long working hours, all of which could have been a constant factor during pre-
season training. Therefore, this process could have potentially threatened the well-being 
of players as the demand during pre-season training was filled with frequent training loads 
and practice matches (Craft et al., 2003). High stress levels have been found to increase 
the resting heart rate and blood pressure of the players, and there was an upsurge in 
insomnia, anxiety, and depression (Gonzalez-Boto, Salguero, Tuero & Marquez, 2008). 
These symptoms may have caused the players to experience premature fatigue and a 
decline in performance as their bodies were not able to fully recover after maximum efforts 
during training. Simultaneously, in extreme cases, the stress levels may have been 
problematic to the well-being of the player and may have had consequential health 
implications (Gonzalez-Boto et al., 2008). However, not all psychological stress is 
negative as some stressors do have positive outcomes which trigger the flight or fight 
response in the body causing an increased effort during training and performance (Craft 
et al., 2003).  
Players who experienced positive stress or reduced anxiety have demonstrated 
decreased muscle stiffness which encourages freedom to perform, indicating that they 
may be well in control of their mood or emotions. Similarly, they demonstrated elevated 
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concentration levels which meant they could direct their positive energy toward achieving 
the set goal for the training session (Craft et al., 2003).  
 
2.3.3 Mood 
Mood is the state of emotion a player may be experiencing (anxious, angry, excited, 
happy, or sad) and sheds light on the type of psychological stress the player may be 
under (Latinjak, 2012). Moods such as happiness or excitement are associated with 
positive stress and may be the catalyst for increasing levels of performance during 
training as described by the iceberg profile (Lane, 2008; Latinjak, 2012). The iceberg 
profile is a model that describes the relationship between emotional health and well-being 
as an indicator for successful or unsuccessful high performing athletes. The model is 
described as successful when emotion indicators, such as vigour, are above average 
whereas tension, depression, anger, fatigue, and confusion are below average (Lane, 
2008). The players showing these results are likely to produce a greater level of effort at 
training and an improvement in their decision-making during performances (Totterdel, 
2000; Lane, 2008; Latinjak, 2012). This can be beneficial for the coaching staff as the 
mood of one athlete can also affect the mood of another which, despite their 
independently shared events, is referred to as mood convergence (Totterdell, 2000). A 
positive mood convergence results in a greater enthusiasm to cooperate and helps 
behaviour towards teammates, allowing for the concept, known as team cohesion, to 
unfold and ultimately unites the team for a positive output (Totterdell, 2000).  
When the ice-berg profile demonstrates an inverse pattern, the player is likely to exhibit 
negative stress which increases anxiety resulting in underperformance (Lane, 2008). The 
six psychological states involved with the ice-berg profile are commonly assessed by 
Profile Mood of States (POMS) or derivatives of the model (Lane, 2008; Lundqvist & 
Kentta, 2010). The models are psychological monitoring tools that measure mood and 
emotions as markers of fatigue in athletes and have shown a correlation between 
situational and conditional variances of mood and performance (Lundqvist & Kentta, 
2010). Mood fluctuations are primarily caused by short term or momentary occurrences, 
such as being praised or criticised by fellow teammates, which are known as effective 
mood changes (Totterdell, 2000; Lundqvist & Kentta, 2010). Cognitive mood changes are 
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developed by consistent conditions that players may be experiencing: for instance,  where 
workloads were likely to be intensive and difficult most of the time, such as during pre-
season training (Totterdell, 2000; Lundqvist & Kentta, 2010).  
A common determinant of mood and psychological state is sleep. Specifically, Halson 
(2014) and Gupta, Morgan and Gilchrist (2017) found that athletes who suffer from poor 
quality of sleep struggle to keep their emotions under control and often suffer from poor 
decision-making during performances, which ultimately leads to more mistakes. 
Therefore, it is vital that athletes get the correct quantity and appropriate quality of sleep 
which will be discussed later. 
 
2.4 Recovery Methods 
According to Venter, Potgieter and Barnard (2010), an athlete brings the totality of their 
lives into their sport which includes the psychological, emotional, social and behavioural 
aspects of their livelihood, hence, recovery methods should aim to restore all these 
components as quickly as possible.    
Recovery methods are a key point of discussion when planning for the season ahead 
because a group of players who are able to recover well and reach a state of homeostasis 
quickly are more likely to achieve outstanding performances throughout the season (Dal 
Monte et al., 2002; Knicker et al., 2011). Therefore, recovery methods both fast track the 
process to achieve homeostasis and resist the onset of fatigue in athletes (Kellmann, 
2010; Knicker et al., 2011). The challenge concerning recovery methods is that not every 
method may be suitable or equally effective for each player in the group as there are 
numerous variables to consider, such as the principle of individuality (athletes may have 
different responses to the same treatment) or the preference for a particular recovery 
method, and the type of training session which may influence its efficacy (Weiss et al., 
2017; Kellmann, 2010). For example, short rest intervals with high-intensity activity spike 
the load of the training session (Borsheim & Bahr, 2003). Inevitably this would increase 
the demand for a more significant recovery method that would restore the body to normal 




Perhaps then to adequately achieve homeostasis, more than one recovery method may 
be needed. Venter et al., (2010) explained that numerous recovery methods are preferred 
in team sport environments such as hydrotherapy; passive and active recovery; physical 
manipulation techniques (sports massage and foam rolling); stretching, nutrition, imagery, 
compression garments, sleep and electromyostimulation. The subsequent sections will 
present recovery methods and assess their perceived effectiveness within a cohort of 
football players.  
 
2.4.1 Hydrotherapy 
Hydrotherapy is a range of recovery techniques whereby individuals are submerged into 
a body of water with varying temperatures, either cold or hot (Vaile et al., 2008). Cold 
Water Immersion (CWI) aims to reduce inflammation and pain from the microscopic tears 
in muscles generated by high-intensity training, creating vasoconstriction, which leads to 
the decrease in nerve conduction velocity and activity of spindle in the muscles (Eston & 
Peters, 1999; Hausswirth & Mujika, 2013). The point of this change is to alleviate the 
inflammatory response in the muscle and reduce the pain (Eston & Peters, 1999; Higgins, 
Cameron & Climstein, 2013). Inflammation and pain are symptoms of fatigue but are part 
of the process that returns the body to homeostasis (Buckner et al., 2017). So, by 
reducing the amounts of inflammation and pain the body is meant to experience from the 
microscopic muscle tears, it may prolong the recovery and adaptation process, as the 
restriction of blood flow prevents the interleukins from reaching the damaged muscles 
(Cunanan et al., 2018). According to Eston and Peters (1999), to maximize the effect of 
CWI players are to submerge themselves in a plastic tub filled with cold water and crushed 
ice with the temperature between seven and ten degrees Celsius for at least fifteen 
minutes. However, reports suggest that CWI treatment methods have differed across 
studies, resulting in inconclusive information as to whether the recovery method is 
effective or not, with some studies suggesting the recovery method is effective and other 
studies suggesting the opposite (Eston & Peters, 1999; Hausswirth & Mujika, 2013; White 
& Wells, 2013). The differences in results may have varied because conditions in each 
test may have been divergent and these differences could have included the individual 
(preference or non-preference for the recovery method), the type of training done prior to 
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the test or the test environment itself (elite facility compared to sub-elite facilities) could 
have influenced the results. 
Hot water immersion (HWI) is considered a therapeutic technique wherein individuals 
enter warm water of at least 36 degrees Celsius and submerge themselves for up to 
fifteen minutes (Vaile et al., 2008; Versey, Halson & Dawson, 2013). This process is 
thought to initiate vasodilation in the muscles groups which are likely to increase the blood 
flow towards the muscles, delivering oxygenated blood and nutrients whilst removing 
waste products caused by high-intensity exercise (Vaile et al., 2008; Versey et al., 2013). 
It may be a good point to highlight that the resulting process of this recovery method does 
the exact opposite of CWI; it may be worth assessing how both methods are considered 
to be good for recovery. It may be that CWI targets the symptoms of fatigue, which is 
pain, and HWI aims to help the body by hastening the delivery of fresh nutrients to the 
working muscles, in order to increase the speed of psychophysiological recovery, and 
increase training gains from the exercise process (Versey et al., 2013; Buckner et al., 
2017).   
Studies have suggested the use of both HWI and CWI simultaneously as an effective 
recovery strategy to reduce the symptoms of fatigue from high-intensity exercise, this is 
referred to as contrast water therapy (CWT) (Vaile et al., 2008; Hausswirth & Mujika, 
2013). According to studies, CWT has shown to be effective in rapidly relieving the 
symptoms of fatigue in athletes, across multiple sport disciplines, as the alternating 
temperatures between HWI and CWI create the effect of vasoconstriction and 
vasodilation (vaso-pumping), removing any metabolic by-products caused by high-
intensity workloads (Vaile et al., 2008; Hausswirth & Mujika, 2013; Higgins et al., 2013; 
Aschmann et al., 2017).   
Hydrotherapy is a popular recovery method and has been used across various sport 
codes in-spite of the different opinions regarding their efficacy on recovery (Aschmann et 
al., 2017). It could be that the coaches who implement these types of recovery methods 
see a positive impact on their players and so, they choose to use it. It is also beneficial 
and more practical than several other recovery methods. For example, it's easily 
accessible, it's more cost-effective and it can be used in both team sports and individual 
sports. Perhaps if studies chose to review its recovery benefits on the psychological 
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elements, such as mood or quality of sleep, its results might be more definite (Vaile et al., 
2008; Higgins et al., 2013).      
 
2.4.2 Active and Passive Recovery methods  
Active recovery refers to exercises performed at an intensity of sub-fifty percent of 
maximal oxygen uptake (VO2max). The exercises last between seven to ten minutes long 
and are considered effective in relieving symptoms of fatigue following high-intensity 
anaerobic exercises (Gill et al., 2006; Toubekis et al., 2008; Hausswirth & Mujika, 2013; 
Losnegard, Andersen, Spencer & Hallen, 2015). Active recovery is considered beneficial 
during training because it restores the blood lactate levels to normal considerably faster 
than passive recovery through the process of lactate oxidation and gluconeogenesis - 
provided that the intensity of the exercises do not increase lactic acid levels in the muscle 
(Gill, Beaven & Cook, 2006; Losnegard et al., 2015). This allows the body to maintain its 
heart rate, and replenish the oxygen deficit so that it reaches a state of readiness for the 
next performance sooner (Gill et al., 2006; Toubekis, Peyrebrune, Lakomy & Nevill, 2008; 
Hausswirth & Mujika, 2013). Examples of active recovery exercises include light jogging 
and other fun sport-specific activities such as juggling with the ball and fun passing 
routines post-training (Kellmann, 2010; Hausswirth & Mujika, 2013).  
Passive recovery is when athletes purposefully refrain from participating in sport-specific 
activities and instead seek environments that are different (Lattier et al., 2004). Such 
environments offer athletes the opportunity to completely recover from training both 
physically and psychologically, inducing positive moods, decreasing stress levels, and 
reducing the onset of DOMS (Jougla, Micaleff & Mottet, 2009; Losnegard et al., 2015). 
For instance, some athletes may choose to engage in activities such as taking leisurely 
walks or slow jogs in the park, where other athletes may prefer alternative types of training 
or different sports (Patrick, Christoph, Christoph, Roman et al., 2013; Losnegard et al., 
2015). The benefits thereof include a quicker reoxygenation of myoglobin cells and a 
lesser fatigue index (Jougla et al., 2009). Studies suggest that passive recovery has a 
longer exposure time to high lactate levels in the muscles which may slow down the 
recovery time, but ultimately, induce greater levels of supercompensation (Jougla et al., 
2009; Patrick et al., 2013).  
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2.4.3 Physical Manipulation techniques 
Physical manipulation techniques included stretching, sports massage and foam rolling 
and it specifically referred to the manipulation of soft tissue in targeted muscle groups. 
Stretching was vital in practice as it helped to keep the body flexible to move with 
complete functionality through its range of motion. Dynamic stretching was often used at 
the beginning of a practice session and it was thought to help prepare the body for the 
sport-specific movements that were to follow during the main session (Mann & Jones, 
1999). Mann and Jones (1999) explained that dynamic stretching is preferred and more 
relevant to effectively warm up the athletes’ bodies prior to their performance, rather than 
static stretching, which is mostly utilised post-training. Passive stretching is a recovery 
method thought to prevent the onset of fatigue after strenuous or unaccustomed 
exercises, by lengthening the targeted muscle group, holding the position statically, and 
thereafter, slowly releasing it back to its normal position (Lund, Vestergaard-Poulsen, 
Kanstrup & Sejrsen, 1998; Saw, Main & Gastin, 2015; Aschmann et al., 2017). It is 
recommended that the stretch be held between 30 and 60 seconds before releasing the 
muscle back to its original position, in a slow controlled manner, and the stretch is to be 
repeated a total of three to five times with rest of 90 seconds between each stretch (Lund 
et al., 1998; Saw et al., 2015).  
This was likely to increase blood flow in the targeted muscles groups employing 
contraction and relaxation which may have increased the muscles range of motion and 
decreased symptoms of fatigue in the athlete (Lund et al., 1998; Saw et al., 2015). 
However, the certainty of passive stretching as an effective recovery method is yet to be 
concluded as results from previous studies are inconsistent in their findings: some studies 
suggest the method can reduce symptoms of fatigue and others advise that it cannot 
(Lund et al., 1998; Saw et al., 2015; Aschmann et al., 2017). Lund et al. (1998) explain 
that cases in which passive stretching was effective for reducing symptoms of fatigue 
following high-intensity exercises, may need to be reviewed as the relief from symptoms 




2.4.4 Sports Massage  
Sports massage aimed to increase lactate removal, reduce muscle tension, pain, and 
swelling post-workout pending the physical and biomechanical needs of the player. 
Similarly, it was to promote a sense of relaxation for psychological stress relief as there 
have been positive correlations between massage and its effect on mood states (Martin 
et al., 1998; Zainuddin, Newton, Saccco & Nosaka, 2005; Nedelec, McCall, Carling, 
Legall et al., 2013). Nedelec et al. (2013) observed that athletes who participated in sports 
massage sessions were perceived to be refreshed, rested, recharged and recovered from 
their intense training sessions sooner than those who participated in passive recovery 
activities. Specific massage techniques such as Swedish strokes, Trigger Point Therapy 
and Cross-fibre Friction techniques, stimulate the soft tissue and induce vasodilation 
whilst decreasing tension in the muscles.  
The result would have been an increase in blood flow with oxygenated blood and the 
nutrients needed to rejuvenate muscle fibre (Aschmann et al., 2017). However, research 
is yet to conclusively state that sports massage is effective in relieving symptoms of 
fatigue as their efficacy has shown to be inconsistent in their findings (Martin et al., 1998; 
Wiltshire, Poitras, Pak, Hong et al., 2010). Studies explain that the fluctuating efficacy of 
sports massage is due to the contradictory treatment methods from one study to the next, 
as experimental designs and massage techniques change. However, when the Swedish 
strokes massage technique and foam rolling was applied, there were significant readings 
aiding the players toward homeostasis post-training (Martin et al., 1998; Newton et al., 
2005; Wiltshire et al., 2010).  
The benefits of sports massage from a physiological point of view may still be found 
wanting, but their psychological benefits have shown to be more prevalent and successful 
(Nedelec et al., 2013; Aschmann et al., 2017). Therefore, the usage of this recovery 
method may be necessary for athletes who are at risk of psychological fatigue. The 
challenge, however, is that such a method, due to its complexity, requires trained 
personnel or the use of specialised equipment and this may present a challenge to 
athletes and sports teams which have a limited budget.  
Foam rolling is a form of self-massage where targeted muscle groups are rolled and 
compressed using foam rolling tools (Wiewelhove, Doweling, Schneider, Hottenrott, et 
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al., 2019). Common foam rolling tools include roller massage bars/sticks which vary in 
size and density (Wiewelhove et al., 2019). The rolling motion creates pressure on the 
soft tissue by stretching it and generating friction with its sweeping motion (Pearcey, 
Bradbury-Squires, Kawamoto, Drinkwater et al., 2015). Despite the need for specialised 
equipment, foam rolling has become increasingly popular amongst elite and recreational 
athletes (Pearcey et al., 2015). They are easily accessible, cost-effective and user friendly 
and their results have been likened to the effects of sports massage, which is thought to 
enhance performance and recovery (Wiewelhove et al., 2019). 
 
2.4.5 Nutrition 
Nutrition for recovery includes carbohydrate, protein and hydration consumption post-
exercise to repair muscle damage and replenish water stores of the body (Nedelec et al., 
2013). To maximise its effectiveness, the coaching staff must consider the frequency, 
timing, and composition in their strategy.   
Athletes who participate in high intensity exercises much like in football are subjected to 
experiencing depleted energy sources such as lowered protein and glycogen stores 
(Reilly & Ekblom, 2005; Karp, Johnston, Tecklenburg, Mickleborough et al., 2006). 
According to Reilly and Ekblom (2005), glycogen stores in athletes who have participated 
in high-intensity aerobic exercises have been found to decrease to 3.0 – 3.2 mmol·l-1 as 
compared to 3.8 mmol·l-1 before training. This depletion may be concerning as it could 
potentially impact performances, in the instance of negatively affecting mood, which leads 
to impaired work rate and cognitive functioning, which in turn could lead to more incorrect 
decisions being made during training (Reilly & Ekblom, 2005; Karp et al., 2006).  
The ingestion of carbohydrates and protein post-training hasten the replenishment of 
glycogen stores and protein synthesis in the muscle (Beelen, Burke, Gibala & van Loon, 
2010). Glycogen stores contribute close to 50% of the energy demands and as a result, 
these stores have also shown to have depleted up to 75% of its reserves during high-
intensity training (Beelen et al., 2010; Roberts, Stokes, Trewartha, Hogben et al., 2011). 
The resting muscle glycogen stores range between 500 and 600 mmol·l-1/kg and the 
ingestion of carbohydrates post-training helps replenish those reserves, reducing the 
impact of psychophysiological fatigue (Roberts et al., 2011).  
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It has been suggested that the most effective time to replenish carbohydrates is within 
the first 30 minutes post-exercise (this is known as the window of opportunity where 
glucose transporters, insulin sensitivity and blood flow are elevated) with an intake of not 
more than 50 grams (Reilly & Ekblom, 2005; Luttrell & Halliwill, 2015). The type of 
carbohydrates which may serve to be effective are those with low glycaemic indexes such 
as whole wheat pasta, sweet potatoes, and cherries.  
Protein ingestion stimulates the muscle protein synthesis which is likely to repair the 
muscle damage caused by high-intensity exercises during pre-season, reducing the onset 
of fatigue in the players (Beelen et al., 2010; Roberts et al., 2011; Hauswirth & Mujika, 
2013). However, studies have indicated that the ingestion of carbohydrates and protein 
concurrently could be the most effective recovery method, to expedite the recovery 
process and avoid the onset of fatigue (Beelen et al., 2010; Roberts et al., 2011; 
Hauswirth & Mujika, 2013). Gilson, Saunders, Moran, Moore et al. (2010) explained that 
the co-ingestion of carbohydrates and proteins post-training for recovery has effectively 
reduced the onset of general muscle soreness in athletes and was found to have 
improved muscle functioning more rapidly post-training. For example, milk or recovery 
shakes containing a high carbohydrate-electrolyte nutrient solution with amino-acids, is 
thought to increase the protein synthesis and rehydration capacity in the muscle, 
potentially, aiding in its replenishment and reducing the symptoms of fatigue in the players 
(Reilly & Ekblom, 2005; Karp et al., 2006; Gilson et al., 2010; Aschmann et al., 2017).  
According to Bishop, Blannin, Walsh, Robson et al. (1999), an effective diet consisting of 
60-70% carbohydrates and 10-12% protein ingested within two hours post-training is 
likely to yield the best results in achieving homeostasis and reducing the symptoms of 
fatigue in football players (Hausswirth & Mujika, 2013).  
Another point that needs attention is the level of hydration and water balance in athletes 
during and post-training. In especially hot climates, athletes can lose up to 2% of their 
body mass which means that there should be a consistent intake of hydrate solution 
throughout their training session - the recommended intake is every 10-20 minutes during 




Therefore, the challenge athletes are faced with is drinking enough water to replenish 
those fluid levels that may have decreased during exercise as a result of sweat loss and 
urine, whilst avoiding the dangers of over-drinking which include nausea, disorientation, 
muscular twitching, vomiting or even a coma (Armstrong, Johnson, McKenzie, Ellis & 
Williamson, 2015). Research suggests that consumption of a high sodium drink (61 
mmol/L) post-exercise, which is equivalent to 150-200% of sweat loss, is enough to 
restore the body to a state of hyperhydration for up to six hours after ingestion (Nedelec 
et al., 2012). This is important to know for recovery and so that athletes avoid the pitfalls 
of hyperhydration.      
 
2.4.6 Imagery 
Imagery is a mental technique whereby the brain creates a sensory experience in the 
mind of the athlete without the physical environment, releasing endorphins from the spinal 
cord into the brain (Richardson & Latuda, 1995; Christakou & Zervas, 2007). Whitehead 
and Basson (2005), explain that there are a range of imagery techniques used by athletes 
and the selection thereof is largely dependent on the type of sport they participate in and 
the current purpose for using the technique. For example, athletes have used imagery as 
a means of sports arousal, to prepare them for a successful performance by rehearsing 
training sessions, which could translate to positive moods giving an athlete confidence to 
perform (Richardson & Latuda, 1995; Christakou & Zervas, 2007; Aschmann et al., 2017).  
Athletes have also used this technique for means of relaxation. From a recovery 
perspective, the imagery process involves the creation of a scene with as much detail as 
possible in the athlete’s own mind, that it induces a physiological response (Christakou & 
Zervas, 2007). This psychological strategy could enable athletes to expedite their 
recovery from day-to-day training by picturing thoughts that encourage the mind and body 
to be relaxed, calm and positive, leaving little room for thoughts of pain and fatigue 
(Richardson & Latuda, 1995; Whitehead & Basson, 2005; Christakou & Zervas, 2007). 
Therefore, coaches and football players are urged to adopt the strategy of imagery in 
combination with other recovery methods to expedite the process of returning 
homeostasis in players, whilst avoiding the onset of fatigue possibly induced by frequent 
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high-intensity training sessions (Richardson & Latuda, 1995; Christakou & Zervas, 2007; 
Aschmann et al., 2017).  
 
2.4.7 Compression Garments 
Compression has been thought to prevent the delay in fatigue during the performance 
and improve recovery post-exercise (Aschmann et al., 2017; Brown, Gissane, Howatson, 
van Someren, Pedlar et al., 2019). The compression on muscles accelerates nutrient 
delivery and the removal of metabolic waste from the body which ultimately delays the 
symptoms of fatigue (Brown et al., 2019). This allows the athlete to train at higher 
intensities during performance and for recovery, it has shown to dilate veins and reduce 
the venous reflux – much like the CWI (Kellmann, 2010; Hausswirth & Mujika, 2013; 
Brown et al., 2019).      
Compression garments worn by players post-training are thought to create an external 
pressure gradient for the muscles and reduce the space available for swelling. For 
instance, compression garments worn on the lower limbs covering below the knee have 
revealed evidence of a decrease in deep vein thrombosis which causes the pain and 
swelling, usually in the legs (Davies, Thompson & Cooper, 2009). This example may 
verify the need for compression garments to be a necessary inclusion in recovery 
strategies for every professional football team. The compression garments have shown 
to decrease the perception of muscle soreness, decrease swelling and recovery time 
post-high-intensity exercise (Gill et al., 2006; Aschmann et al., 2017). According to Gill et 
al. (2006), players who wear compression garments are likely to experience an expedited 
increase in recovery with reduced sensations of pain and symptoms of fatigue, following 
high-intensity training sessions, which might make this recovery method ideal during a 
high load training period, such as pre-season. An additional benefit of compression 
garments is their affordability and the fact that they are easily accessible (Davies et al., 
2009). However, studies have proved to be inconclusive concerning the effectiveness of 
the recovery method due to inconsistent findings, but this may be the result of variations 
in the study design and application of compression garments (Gill et al., 2006; Davies et 





Sleep is an active physiologic state during which metabolic and cognitive processes of 
the body are restored to its full capacity (Samuels, 2008; Aschmann et al., 2017). Sleep 
was subdivided into two components namely, sleep quantity and sleep quality. Sleep 
quantity refers to the adequate amount of sleep which an athlete is expected to have and 
ranges between seven to eight hours at night. This is likely to exhibit an improved athletic 
ability in reaction times, sprinting times, vigilance tasks and elevated moods which can 
improve team cohesion during training (Pilcher et al., 1997; Totterdel, 2000; Chui & 
Barnes, 2003; Samuels, 2008; Halson, 2014). Athletes who experience a good quality of 
sleep express positive links to better health and well-being (Pilcher et al., 1997; Chiu & 
Barnes, 2003; Halson, 2014; Gupta et al., 2017). Football players who slept well were 
likely to be rested and free from physical and cognitive fatigue, potentially increasing their 
awareness and concentration levels, allowing them to absorb more information whilst 
improving their reaction times which ultimately improve their performance (Pilcher et al., 
1997; Andrade et al., 2016; Gupta et al., 2017). 
The quality of sleep refers to the amount of sleep fragmentation experienced during the 
night which prevents the athlete from a deep sleep, and instead, keeps them in a hyper-
aroused state without fully waking up, which prevents the benefits of good quality sleep 
(Pilcher et al., 1997; Samuels, 2008). Athletes who suffer from sleep deprivation may be 
at risk of delays in returning the body to a state of homeostasis, as sleep deprivation has 
shown to have negative effects on the neuroendocrine and immune functions in athletes: 
as a result, this is likely to induce sensations of fatigue, which not only affects a players 
ability to recover post-training but may also decrease their ability to perform due to a 
perception of overtraining and extreme fatigue (Samuels, 2008; Halson, 2014; Aschmann 
et al., 2017). The symptoms associated with sleep deprivation included an increased 
perception of muscle soreness, rapid weight gain or weight loss, decreased reaction times 
and decreased cognitive performances in psychomotor or vigilance tasks and insomnia 
(Samuels, 2008; Venter, 2012; Aschmann et al., 2017). Insomnia is referred to as difficulty 
in initiating sleep, difficulty in maintaining sleep or non-restorative sleep, which ultimately 
affect the daytime functioning of the athletes (Halson, 2014; Andrade, Bevilacqua, 
Ciombra, Pereira et al., 2016). The areas in which players are likely to be affected are 
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poor execution in motor movements which culminate from the imbalances of the 
autonomic nervous system, and potentially, more incorrect decisions being made by 
players following moments of uncertainty, and, an inability to control their emotions which 
increase elements of negative anxiety during performance. These symptoms were likely 
to worsen depending on the stage of the season when training frequency, travel 
frequency and pre-competition anxiety all increase (Gupta et al., 2017).  
Therefore, a good night of quality sleep may have been one of the most important 
recovery methods available to the players if they were to quickly return to a state of 
homeostasis, whilst avoiding the onset of fatigue during pre-season training (Totterdel, 
2000; Samuels, 2008; Halson, 2014; Aschmann et al., 2017). 
To ensure players increase their quality of sleep, daytime napping has been suggested. 
Daytime napping lasts between thirty minutes and four hours (Ficca, Axelsson, Mollicone, 
Muto et al., 2009). The benefits of napping have been reported as increased psychomotor 
skills and alertness upon waking up. This may have been beneficial to athletes who were 
suffering from disturbed sleep at night to help make up for the sleep deficit and potentially, 
maximise their recovery between training sessions (Ficca et al., 2009). 
 
2.4.9 Electromyostimulation techniques 
Electromyostimulation is the process of using superficial electrodes placed on the skin to 
stimulate motor neurons causing muscular contractions (Lattier et al., 2004; Heyman, De 
Geus, Mertens & Meeusen, 2009; Sharma, Hussain, Verma & Ali, 2016). The electrical 
stimulation is thought to increase regional blood flow in the targeted area by creating 
contractions in the muscle and causing a vascular pump effect, which aims to remove the 
waste products build-up post-training, and deliver oxygenated blood with nutrients to 
enhance tissue repair (Lattier et al., 2004; Heyman et al., 2009). Sharma et al. (2016) 
explained that by inducing hyperemia in the targeted muscle groups, athletes are likely to 
experience reduced sport-related symptoms of fatigue such as DOMS, sleep deprivation, 
stress levels and the decrease in heart rate which stimulates sensations of relaxation. 
This may be beneficial for mood elevation and supplement conditions to increase the 





2.5 Training & Recovery Monitoring Tools 
According to the theoretical framework and research model, the overall intensity of the 
training session during pre-season should be related to the recovery methods 
implemented (Goodger et al., 2007). To help manage this process, the application of self-
assessment monitoring tools proved to be useful as it assisted in measuring the internal 
and external training load as well as the recovery experienced by the players. The internal 
load is defined as the measure of the impact the training session has had on the 
physiological and metabolic processes of the body, the external training load is defined 
as the measure of work completed during the training session (Kellmann et al., 2018). 
Internal measurements - such as Profile of Mood State (POMS) and Emotional Recovery 
Questionnaire (EmRec-Q) - are psychological monitoring tools that measure mood and 
emotions as markers of fatigue in athletes (Lundqvist & Kentta, 2010). According to 
Lundqvist and Kentta (2010), the psychometric measurements targeted by POMS and 
EmRec-Q have revealed a correlation between negative emotions, or a lack of positive 
emotions, and the delay in recovery post-high-intensity exercise. This example of 
measurement may encourage coaches to include fun activities during active recovery to 
improve the emotions and mood of the individual to expedite the process to homeostasis 
in athletes (Bogdanis et al., 1996; Toubekis et al., 2008; Lundqvist & Kentta, 2010).   
Training load monitoring tools assisted in determining the internal intensity perceived by 
the players, which also gave insight to the demand of recovery needed to avoid the onset 
of fatigue, as there have been cases in which the internal load perceived by players were 
different to the expectations of the coach (Chiu & Barnes, 2003; Kellmann, 2010; McLean 
et al., 2010; Halson, 2014). Such monitoring tools included the Recovery Stress 
Questionnaire (RestQ-Sport) and Total Recovery Questionnaire (TRQ) which measures 
the psychophysiological aspects of recovery (Cotteril, 2013; Freitas, Nakamura, Miloski, 
Samulski et al., 2014). These tools have been commonly used in team sport 
environments and are considered effective and reliable to monitor the balance between 
training load and recovery to avoid the onset of overtraining in athletes (Cotteril, 2013; 
Freitas et al., 2014; Halson, 2014). If there is a discrepancy between the perceived 
training load and the recovery experienced by players, players may not recover well 
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enough before the next training session, and this may begin to induce the effects of 
fatigue, which could lead to overtraining and exhaustion (Tomlin & Wenger, 2001).  
Therefore, self-assessment monitoring tools such as Total Recovery Questionnaire  
(TRQ), Recovery and Stress Questionnaire (RestQ-Sport), Profile of Mood State (POMS), 
Emotional Recovery Questionnaire (EmRec-Q) and the monitoring tools used in this study 
- including Borg’s Category Ratio Scale (CR-10) and the Well-being Questionnaire (WB-
Q) - could be utilised to accurately select the most effective recovery methods to achieve 
homeostasis in football players during pre-season training. 
 
2.5.1 Well-being Questionnaire  
The WB-Q, much like the TRQ and RestQ-Sport, is a multi-model assessment tool 
measuring both the psychophysiological aspects of recovery and was used as a 
monitoring tool to assess the effectiveness of recovery methods in the study. The WB-Q 
was designed to monitor which players were at risk of overtraining and fatigue by 
measuring their responses to a self-perceived state of recovery post-training (McLean et 
al., 2010). Being able to identify symptoms of fatigue early enough can prove helpful to 
the coaching staff because it allows them to make informed adjustments where possible, 
to accommodate more recovery which reduces the risk of burnout and injury in players 
(Biggins, Purtill, Fowler, Bender et al., 2019).     
The WB-Q is a five-point scale ranging from one to five which measures five markers of 
overtraining namely, fatigue, sleep quality, general muscle soreness, stress levels and 
mood (McLean et al., 2010). The WB-Q was developed to monitor fatigue and recovery 
in rugby players and has been found to be effective as a monitoring tool, as the markers 
of fatigue assessed in the questionnaire proved to be similar in findings when compared 
to more familiar post-exercise monitoring tools (McLean et al., 2010; Twist & Highton, 
2013). Twist and Highton (2013) explained that a great benefit of the WB-Q is how short 
the questionnaire is and the simplicity with which data can be sourced from it. Hence the 
selection of the tool for this study – it suited all parties involved – the players, coaches 
and researcher benefitted from its simplicity and quickness in capturing the information. 
The categories showed to be self-explanatory and athletes had little problem in 




2.5.2 Borg’s Category Ratio Scale 
The CR-10 is a monitoring tool that measures the athletes perceived effort during physical 
exercise and describes sensations of increased heart rate, respiration, sweating and 
muscle fatigue, using a scale numbered from 1-10 (Williams, 2017). By anchoring the 
highest number in a well-defined perceived effort scale, a good point of reference could 
be obtained where athletes are subjected to similar environments (Borg, 1990). The CR-
10 scale is a derivative of the original Borg RPE scale where numbers started from 6 and 
ended at 20. The numbers on this scale measured the correlation between heart rate and 
beats per minute. Practically, for instance, the number six (6) on the original RPE 
represents 60 beats per/minute and the number nine (9) represents the same; however, 
the  CR-10 scale measures the overall perceived intensity of the training session (Borg, 
1990; Williams, 2017). The perceived intensity of the session is likely to factor in elements 
such as acute and chronic workloads, where perceived ratings are higher and training 
sessions considered more difficult than expected by the players (Chapman et al., 2012; 
Murray et al., 2016). These are key markers for the coaching staff to be aware of if they 
hope to avoid the onset of overtraining and burnout (Kellmann, 2010; Murray et al., 2016).    
The number one (1) on the CR-10 scale implies a low-intensity session that requires little 
effort to complete (Borg, 1990). The intensity level of this session is likely to be associated 
with active recovery where athletes perform exercises at 50% and below of their VO2max 
(Hausswirth & Mujika, 2013). The number ten (10) on the scale implies a strong perceived 
effort to overcome the exercise and is considered strenuous by the individual (Borg, 
1990). This sort of session is likely to be associated with short rest intervals and high-
intensity sprinting bouts. An activity of this nature spikes the intensity of the training 
session resulting in an overload for the physiological processes of the body (Borsheim & 
Bahr, 2003). The results from the CR-10 will give good insight to the training variables 
listed in the study which include training load, intensity and volume, which is calculated 
by multiplying the CR-10 and minutes of the training session i.e, CR-10 ⋅ minutes per 





2.6 Summary     
As previously mentioned, football places intense physical and physiological demands on 
players. As such, they need to be adequately trained and conditioned to perform 
optimally. However, these demands can have a detrimental effect over an acute or 
prolonged period. The GAS model highlighted potential gaps in research concerning 
recovery methods. There seems to be no definitive agreement for a method for recovery. 
To this end, this study seeks to assess the effectiveness of recovery methods being used 
in a cohort of football players utilising the WB-Q and CR-10 as monitoring tools. The 
results of the study could potentially act as a guide to the coaching staff to select the most 
effective recovery methods to achieve a state of homeostasis after training. The next 
chapter will discuss the strategies to answer the research question by giving a detailed 




Chapter Three: Methodology 
 
3.1 Study design 
A descriptive cohort case study design, using questionnaires for data collection, was used 
during this study to investigate a group of individuals with commonalities to gain 
knowledge and understanding in the field of the selected topic (Grimes & Schulz, 2002; 
Maxwell, 2013). The commonalities identified included the team to which the players 
belonged and the recovery methods selected by the coaching staff. This observational 
method was used to condense the scope of the research topic, whilst providing a 
summary of sampling, data collection and a representation of its findings (Flyvbjerg, 2006; 
Sandelowski, 2000).  
 
3.2 Study Site  
The study site selected was at the training facility of the agreed participating team as it 
provided the equipment needed to implement recovery methods on the players post-
training. The training facility in question was not only convenient but permitted uninhibited 
access for the researcher, coaches and players of the participating team.   
 
3.3 Study Population 
One football team belonging to the Multi-choice Diski competition based in Gauteng was 
randomly selected to participate in the study. The subjects were the twenty-three players 
registered with the team for the upcoming season.  
 
3.4 Study Sample 
A purposive sample of 23 participants was used to serve as the primary data source due 
to the nature of the research design, aims and objectives (Tongco, 2007). There were 
four sets of data gathered with several variables which included WB-Q (Appendix A), CR-
10 (Appendix B) and demographic questions for both players (Appendix C) and the 
coaching staff (Appendix D). From the data that was gathered the group of players were 
relatively young and still in the early stages of their career and the coaching staff had 
been involved with football management for well over ten years. With this information 
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along with the rest of the data gathered it was presumed that the sample group of 23 
participants would suffice for statistical relevance to conclude the research question. All 
participants including the players and coaching staff were given an information sheet 
(Appendix E & F), and those who agreed to the terms and conditions signed the informed 
consent (Appendix G & H).  
 
3.5 Inclusion Criteria 
Inclusion and exclusion criteria describe the necessary traits or features that are needed 
for participation in the study (Meline, 2006). An invitation letter was sent out to Gauteng 
based football clubs competing in the MultiChoice Diski Challenge football league. The 
team selection criteria included: their willingness to participate in the study and the range 
of applied recovery methods namely; CWI, CWT, sports massage therapy, nutrition, 
rehydrate solutions, active recovery, passive and active stretching and 
electromyostimulation. The players and coaches who participated as subjects in the study 
were required to have been actively involved with the participating team and their training 
sessions daily. The coaching staff members included the head coach, assistant coach, 
goalkeeper coach, team analyst and equipment manager for the team. The study’s 
prerequisites for the football players required that they be registered as part of the football 
club, be free of any injuries and be active participants in the training sessions. Coaches 
or players who did not meet the aforementioned requirements were excluded from 
participation in the study.  
 
3.6 Exclusion Criteria  
The football teams who did not have more than three types of recovery methods were not 
considered for the study. Similarly, coaching staff members who were not actively 
involved with the team and their training sessions, as well as football players who were 
injured, were excluded from participating in the study. 
 
3.7 Tools  
Demographic questionnaires were used to identify the possible factors that may have 
influenced the efficacy of recovery methods during the study. For this reason, information 
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such as the playing position of the players and their preferred recovery methods were 
interrogated to identify whether or not these variables could have influenced the efficacy 
of the applied recovery methods. The demographic questionnaire for the coaches was 
used to shed light on the reasoning behind the selection of methods applied to the football 
players. 
 
The WB-Q (Table 3.1) was used during the study to measure the effectiveness of 
recovery methods in football players. Answers were rated on a five-point scale ranging 
between one and five (McLean et al., 2010). The number one, is the extreme negative 
and five, the extreme positive, with varying labels depending on the fatigue marker being 
measured. For example, the number five, for general muscle soreness, is labelled as 
“feeling great” and the number one is labelled “very sore.” The number five for stress 
levels is labelled as “very relaxed” and the number one is labelled as “highly stressed.” 
The markers for overtraining are fatigue, sleep quality, general muscle soreness, stress 
levels and mood. 
 
Table 3.1. The well-being questionnaire used to capture the perceived level of recovery 
of football players during the study.  
 5 4 3 2 1 
















































The CR-10 (Table 3.2) includes answers that were rated on a ten-point scale ranging 
between one and ten. The number ten is recognised as a strong perceived effort 
(maximum effort) needed to overcome the exercise, and the number one signifies a rather 
minimal effort required to overcome the exercise (Borg, 1990).  
 
Table 3.2. Borg’s category ratio scale  
 
1 Nothing at all 




6 Somewhat hard 
7 Hard 
8 Very hard 
9 Very very hard 
10 Impossible to cope 
 
 
The players completed the CR-10 post-training to assess the perceived intensity of 
training. The measuring tools combined were used to assess the effectiveness of the 
recovery methods and explain the possible determinant of its efficacy.  
 
3.7 Data Collection  
The researcher was first introduced to the players and the coaching staff that were 
participating in the study. During the introduction, the information sheet outlining the aims, 
objectives and the process of data collection was explained. Once the players and the 
coaching staff had a clear understanding of the study and their responsibilities, they then 
proceeded to sign the informed consent.   
 
After the informed consent had been signed, the demographic questionnaires were 
distributed to the coaches and players for completion. Thereafter, players completed their 
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first WB-Q, which was used as the baseline score for the study, whereafter the team 
proceeded to their training session.  
 
The training sessions and recovery methods were prescribed and administered by the 
coaching staff for the entirety of the study. As such, their prescribed and administered 
processes were only observed and noted. During the pre-season period, the cohort of 
players was subjected to four or five training sessions a week that usually lasted no longer 
than 90 minutes. A typical week consisted of two physical conditioning sessions, two 
technical skills conditioning sessions and one tactical session.  
 
In addition, speed and agility sessions were typically included in each of the training 
sessions and consisted of short intense acceleration, speed and agility drills, requiring 
not only maximum efforts to complete but also maximum time for recovery between 
efforts. This was included as part of the team’s warm-up activities. The physical 
conditioning sessions were primarily aimed at improving the aerobic and anaerobic 
endurance capacity of the players and consisted of exercises such as sprinting, box to 
box running or circuit drills. The technical skills conditioning sessions consisted of high 
intensity small-sided – games, aimed at improving sport-specific skills under fatigue. The 
tactical sessions consisted of sport-specific match play activities aimed at improving team 
cohesion and strategy. Throughout the training period, players could drink as much water 
as they felt necessary during each transition from one drill to the next, provided it did not 
interrupt with the flow of training.  
 
This was rather interesting as there was no regard or concern from the coaches for the 
possible dangers of drinking too much water or conversely, too little water.      
Once the main session had been completed, the players would begin their recovery 
process which usually included a few minutes (approximately seven to ten minutes) of 
active recovery exercises in the form of low-intensity jogging and light, dynamic forms of 
exercise which focused on lower limb movements; this was usually followed by static 
stretching. The stretching sessions were normally led by a player chosen by the coaches. 
The stretching exercises included calf, hamstring, quadriceps, groin, iliotibial band, triceps 
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and neck stretches which lasted between 30 and 40 seconds per body part, with the 
stretches being repeated at least twice depending on the player selected. During the 
stretch sessions, each player would receive a 200ml bottle filled with store-bought 
concentrated berry juice diluted with water. On days where the cohort of players was 
subjected to physical conditioning sessions or technical skills conditioning, the recovery 
methods included CWI. The players were made to enter a bathtub filled with crushed ice 
and remain seated in the tub (with water levels reaching their abdomen) for a minimum 
of five minutes. The temperature of the bathtub was neither measured nor regulated, and 
the players were not supervised by any of the coaches during this time.  
 
After spending a minimum of five minutes in the cold bath, the players could exit the tub 
and enter the hot showers (please note that this was not for contrast water therapy 
purposes). After showering, the players would proceed to the lunch area where they 
would receive a glass of 250ml store-bought fruit juice and a meal, already plated by the 
chef. The plate of food consisted of carbohydrates (rice, pasta, maize meal), proteins 
(beef steak, beef mince, chicken) and a side of green salad or beetroot salad. There were 
no individual measurements concerning the plate of food and there was no consideration 
given to how hungry the players may have been during the plating process.  
 
Once the players had eaten their lunch and all recovery procedures have been 
completed, the researcher proceeded to distribute the CR-10 scale, for completion by the 
players, to measure the perceived internal load of the training session. Thereafter, the 
players were free to leave the training facility and return at the next appointed training 
session. As soon as the players would arrive at their subsequent sessions, they would 
complete the WB-Q which was used to measure their perceived level of recovery.     
 
3.8 Trustworthiness, Validity & Reliability of Questionnaires 
A multitude of questionnaires was used to quantify the data collection process, as it had 
proved to be practical, valid and simple enough to measure complex consequences of 
training loads (Kimberlin & Winterstein, 2008; Freitas et al., 2014). The questionnaires 
34 
 
that were used included the WB-Q, CR-10 and demographic questions for the coaching 
staff and the players. 
The data recorded concerning the coaching staff included demographic questions 
(Appendix C) and it described their point of view concerning recovery. The players’ 
demographic questions (Appendix D) gathered information concerning their age and 
preferred recovery methods. The data collected serves as the basis for expounding the 
preference for recovery methods from both players and coaches (Taylor, Chapman, 
Cronin, Newton et al., 2012). This information will give further insight into the study by 
explaining the reason certain recovery methods are selected whilst others are avoided. 
Therefore, psychophysiological questionnaires were chosen to monitor the study and the 
significance level is listed as 5%. 
 
3.9 Data Analysis 
The computer statistical program IBM SPSS version 25 was used to analyse data from 
the study. All significance levels were set at p<0.05.  
The first set of data that was analysed was the demographic information of the players 
such as the number of years they may have been involved in professional football, their 
playing positions, their preferred and non-preferred recovery methods and a frequency 
table was used to tabulate this information. The Friedman Test was used to observe and 
compare the WB-Q baseline score to the WB-Q daily scores to measure the effectiveness 
of recovery methods used in the study. The one way ANOVA descriptive test was used 
to compare each individual category with the baseline score of that specific category, and 
to measure the perceived internal load observed and recorded by the CR-10, and a 
frequency table was used and shed light on how many players considered the intensity 
of the training session to be the same. Furthermore, the Friedman test was used to 
measure the mean scores of the CR-10 and to assess the training volume the players 
were subjected to during the study.  
 
3.10 Ethical Considerations 
According to the Belmont report, four basic principles must be adhered to when involving 
human subjects in research: respect for autonomy, non-maleficence, beneficence, and 
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justice (Houser, 2012; Schmidt & Brown, 2009). Throughout the research process, the 
ethical principles of autonomy, beneficence, non-maleficence, and justice were strictly 
adhered to (Dhai & McQoid-Mason, 2011). 
 
3.10.1 Respect for Autonomy 
Firstly, it is important that participants have full disclosure of the research to be conducted. 
Before commencing with the research project, participants were handed an information 
sheet (Appendix E) and an informed consent form (Appendix F) which explained the 
possible benefits and obligations of the research. Secondly, the participants (n=28) 
involved were informed that they were at liberty to ask questions at any time throughout 
the research process. Finally, participants were made aware that they were in no way 
forced to participate in the study and they were informed that they were able to withdraw 
at any time without any questions being asked. 
 
3.10.2 Non-maleficence 
The researcher ensured complete privacy and confidentiality of information obtained from 
the participants. Only the researcher, independent statistician and supervisors had 
access to the data gathered. 
 
3.10.3 Beneficence 
The primary benefit of the study for the players entails a greater understanding of recovery 
and recovery methods and their purpose in football. For the coaching staff, the study will 
identify the effectiveness of their current recovery methods. Secondly, the study will help 
the coaching staff identify the variables that may influence the efficacy of recovery 
methods. Lastly, the results of the study may inform the coaching staff on selecting more 
appropriate recovery methods that may prove to be more effective for their team in the 
future. Throughout the study, participants were protected from harm. The study was 
strictly monitory, so no intervention occurred, meaning no harm befell the participants 





All participants were treated fairly throughout the research process. The study was 
conducted in all honesty, transparency and integrity. If participants had chosen to leave 
or withdraw from the experiment, they were informed that they were able to do so freely 
and without judgement or repercussion. The study employed the supervisors’ expert 





Chapter Four: Results 
4.1 Introduction  
This chapter presents the data captured from all the questionnaires distributed in the 
study to players (n=23) and coaches (n=5), which includes information from the 
demographic questionnaires, WB-Q and CR-10. The demographic data for players 
showed information concerning the playing age of the group, their various playing 
positions and the teams preferred and non-preferred recovery methods. The WB-Q 
revealed information concerning the players and their perceived well-being before each 
training session commenced. The CR-10 provided information concerning the workloads 
of each training session perceived by the players. The demographic questionnaires for 
the coaches disclosed information pertaining to their preferred and non-preferred 
recovery methods that they would apply to their football players. The purpose of this study 
was to assess the effectiveness of recovery methods in a cohort of football players and 
possibly determine the reasoning behind its result.  
 
4.2 Players: Demographic information  
A total of 23 players completed the questionnaire. Most of the group (87%) were still within 
their first five years of playing professional football which indicates the group of players 
may be relatively young. Only three of the players had been playing football for longer 
than five years.  
The most prominent playing positions were observed to be the midfielders, who were 
either attacking (34.8%) or defending (27.7%). The least prominent playing position within 
the team was that of the strikers with only two players selected for the role. The remaining 
positions were split between defenders (17.4%) and goalkeepers (17.4%). 
Concerning the preferred and least-preferred recovery methods, the group of players 
selected sleep as their favourite recovery method (78.3%), followed by CWI (60.9%) and 
passive stretching or sports massage (34.8%). The least preferred recovery methods 
recorded were HWI (13%), active recovery (8.7%) and imagery (4.3%). The results 
indicated active recovery to be the least popular recovery method (43.5%), followed by 
imagery (34.8%), compression garments (30.4%) and electromyostimulation (26.1%).  
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4.3 Wellbeing questionnaire (WB-Q) scores  
The scores in this section of the results report subjective influence and effectiveness of 
the selected recovery methods that were applied to the players during the study. The 
baseline score recorded on the first day of pre-season had a mean score of 20 (±2.28) 
and thereafter observed a decline in wellness scores showing 18.8 (+2.53) (p<0.05) on 
WB-Q (1); 19.5 (+2.92) (p<0.05) on WB-Q (2), and 19.4 (+2.81) (p<0.05) on WB-Q (3). 
WB-Q (1) was the furthest score away from the baseline which suggests the perceived 
effect of the recovery methods on this day was least effective. Figure 4.1 displays the 
individual categories and their contribution to the overall well-being scores. These findings 
show the subjective efficacy the applied recovery methods had on these markers of 
fatigue. 
 
Figure 4.1. The category responses to the wellbeing questionnaire for football players 
(n=23) during a three-day preseason training load. 
  
4.4 Internal load (CR-10) scores and statistics recorded from the study 
The data highlighted mean scores demonstrating the perceived internal load of the 
players on the different training days recorded in the study. The first set of data recorded 
during pre-season training was CR-10 (1) where 34.8% of the cohort selected a score of 
seven out of a possible ten on the CR-10 scale, which perceived the training intensity to 
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be some “hard.” One member of the team thought the training session to be “very hard” 
whilst 30% of his teammates thought the session to be “moderate.”  
 
The remaining players perceived the session to be “somewhat hard” (17.4%), whilst a few 
others thought the session was “very-very easy” (8.7%). CR-10 (2) showed that two 
players perceived the training session to be “hard”, whilst at-least three others thought a 
“somewhat hard” effort was needed to overcome the exercises. However, most of the 
team (56.5%) perceived the session to be “moderate,” followed by “easy” (13%), “very-
very easy” (4.3%) and one member believed that no effort was needed opting for “nothing 
at all.” During CR-10 (3), 52% of the players perceived the training session to be 
“moderate.” Five players perceived the session to be “easy”, three players selected “very-
very easy” and only two players suggested that no effort at all was needed to overcome 
the training session.  
 
The Friedman test was used to compare the rank scores showing the subjective training 
load and training volume across the recorded training days. The rank scores showed the 
CR-10 (1), to be the greatest in training load perceived by the players (2.46) compared to 
the lowest perceived training load CR-10 (3) (1.54) (p>0.05). The data showed a 
significant difference in the subjective training volume between CR-10 (1) and CR-10 (2) 
with reported scores of 2.37 and 1.78 respectively (p<0.05).   
 
4.5 Coaching staff: demographics and preferred recovery strategies 
To gather information from the coaching staff a coach’s demographic questionnaire was 
completed. The questions pertained to the years of experience the coaches have had 
and what their preferred recovery methods may be. The five coaches had been coaching 
on average for 14.0 ± 8.5years in professional football. Furthermore, the results showed 
that CWI (100%) was the most preferred recovery method amongst all the coaches. This 
was followed by nutrition (80%), active recovery, passive stretching, and sleep (60%). 
The least preferred recovery methods were CWT and compression garments (40%) and 
passive recovery (20%).   
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Chapter 5: Discussion  
5.1 Introduction  
Recovery is paramount to optimal performance in sport because it allows an athlete the 
opportunity for training adaptation and supercompensation to occur. The outcome of this 
being that performance levels are elevated and maximised. Recovery is also vital to avoid 
the onset of fatigue through overtraining, which is detrimental to performance and may 
lead to exhaustion or injury. The study aimed to assess the effectiveness of the applied 
recovery methods in a cohort of football players and possibly determine the reason for its 
efficacy using two questionnaires (WB-Q and CR-10). In this case study, a sample of 23 
players reported that the most preferred recovery methods were sleep and CWI, and the 
least favourite were active recovery and imagery.  
The efficacy of these methods was measured using the WB-Q. Over a week of pre-
season training responses to the WB-Q suggested that the applied recovery methods 
were perceived to be less than effective for the cohort of players. However, these findings 
do not imply that the recovery methods did not work as some of the categorical scores 
from the WB-Q did manage to reach their baseline score, with some even reaching 
beyond it. The CR-10 showed the training demand on the players during the study. The 
results suggest that the training load and volume could have been the contributing factor 
that influenced the WB-Q scores in the cohort of football players.  
However, other contributing factors may have negatively impacted the WB-Q scores that 
were observed by the researcher namely, the inconsistency in the applied methods from 
the coaching staff and the players’ execution thereof. Throughout the study, the players 
were responsible for administering the recovery protocols with little guidance from the 
coaching staff, and this despite some methods requiring specific protocols such as CWI 
(temperature and duration) and nutrition (recommended ingestion time and quantities). 
According to studies, these methods require the specific application of protocols which 
include time, temperature and duration for maximum effect, none of which was adhered 
to during this observational study (Luttrell & Halliwill, 2015; Jougla et al., 2009; Losnegard 
et al., 2015). 
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Additional factors of influence could have been the perceived understanding of the 
applied recovery methods by the players, as none of these methods was described nor 
were the benefits thereof offered by the coaching staff. Finally, the coaching staff revealed 
that their most preferred recovery methods were CWI and nutrition and least preferred 
were compression garments and passive recovery.  
5.2 Players recovery: demographics, preferred recovery strategies and responses to 
training loads.   
5.2.1 Player demographics: Experience and preferred recovery strategies 
The demographic information recorded in the study referred to possible factors that may 
have influenced the efficacy of the perceived recovery by the football players. For 
instance, the playing age of the cohort. Most players were still within their first five years 
of professional football which indicates that the group of players were relatively young. 
Improved recovery time (in terms of markers of skeletal damage) in younger players have 
shown to be more significant than older players during acute exercises inducing fatigue 
(Fell & Williams, 2008). This supports the notion of younger players having the ability to 
recover quicker between training sessions. However, older players may have been aware 
of, and exposed to, more recovery methods and therefore, may have been able to better 
identify their preference for recovery methods which could have impacted their perception 
of recovery during the study.  
During this case study of a single football team, the small sample size did not allow for 
the division of players into their positional groups. Therefore, the group of players were 
subjected to a blanket training method, wherein all players participated in the same 
conditioning activities (this may have been the reason there were no significant 
differences in the WB-Q scores that may have pointed out the positional variations such 
as distances covered, heart rate and the number of accelerations), despite the various 
demands from the positional workload. For example, in soccer, the central midfielder runs 
the greatest distances during games, whereas the wide midfielders cover the greatest 
distances at high intensities (Mallo, Mena, Nevado & Paredes, 2015). Taking these 
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factors into consideration implies that players in various positions may use different 
recovery methods and adapt at different rates.  
The preference for recovery methods amongst the cohort was listed as sleep and CWI. 
This information reflects the personal preference of the players and their perceived benefit 
from the recovery modality. The primary reasons players should perform recovery is to 
alleviate soreness post-training and to quicken the recovery process, and of the preferred 
methods players had to choose from, these were most effective for them (Bahnert, Norton 
& Lock, 2013; Crowther, Sealey, Crowe, Edwards et al., 2017). In addition to relieving 
symptoms of soreness, these recovery methods are considered widely popular across 
elite sports teams as portrayed by the media, and this may have also contributed to their 
preferences. Other reasons could have been the ease of access these methods provided, 
although sleep may be a lifestyle choice and not necessarily a mode of recovery to the 
players (Crowther et al., 2017).   
According to the list of recovery methods given in the study, the order of least preferred 
methods was as follows: active recovery, imagery, compression garments and 
electromyostimulation. In this cohort of football players, the list indicates the players’ 
perceptions of these recovery methods as ineffective as they may not know the benefits 
or specific effects thereof, which in some cases may indicate that they have not yet been 
exposed to them. This is valuable information for the coaching staff as the perception of 
the recovery methods may impact its ability to optimally work on the cohort of players 
(Kinugasa & Kilding, 2009; Venter, 2012; Crowther et al., 2017).  
However, whilst the players may have their preferred recovery methods, it was the 
coaches who had the responsibility of administering these strategies. This case study 
sought to investigate the effectiveness of these implemented recovery strategies using 
the WB-Q and other monitoring tools.  
5.2.2 Player Well-being questionnaires  
The WB-Q is a self-assessment monitoring tool that was used to measure the 
effectiveness of the applied recovery methods in the cohort of football players. The key 
points of measurements included fatigue, sleep quality, general muscle soreness, stress 
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levels and mood. The efficacy of the recovery methods was measured by the perceived 
recovery experienced according to these parameters within the cohort.  
The baseline score was recorded on the initial day of pre-season, before the first training 
load, and the categories assessed showed that the players were in good health. The 
mean showed a score of 20 which indicated a good psychophysiological state which 
allowed the players to express their excitement and physical preparedness for the pre-
season load that was to come. Totterdell (2000) explained that players who display a 
positive mental state and physical preparedness, are likely to exhibit positive 
performances during acute training loads. Such players are likely to demonstrate that they 
are well in control of their emotions, with increased concentration levels and minimal 
functional impairment which encourages freedom to perform (Craft et al., 2003; Lattier et 
al., 2004; Hauswirth & Mujika, 2013). 
As pre-season training commenced, the well-being of players deteriorated as fatigue, 
sleep quality, general muscles soreness, mood and stress levels were negatively 
affected, as the mean WB-Q scores lowered and never returned to its baseline There 
were occasions where the players expressed elements of fatigue in their body language 
and sometimes in their attitude towards their teammates. However, this does not imply 
the recovery methods had no effect. It does, however, suggest that the recovery methods 
applied on these days were not fully effective from the players perspective, leaving them 
vulnerable to sensations of tiredness or lack of energy before training, and this would 
have most likely impacted their ability to perform optimally (Marcora et al., 2009; Custem 
et al., 2017). This may have been a factor as there were moments when the coaching 
staff expressed the need for more urgency from the players during some of the training 
drills. These findings suggest that either more recovery methods or a longer application 
of the methods that were implemented may have been needed. The players were left 
unattended during many of the prescribed recovery methods and this may have also 
contributed to the results, as elements such as technique and timing of the drill were not 
adhered to by some of the players. Perhaps a different selection of methods would have 
been better suited to maximise the recovery process after these types of sessions. 
Kellmann et al (2018) suggested that individualised recovery methods may be more 
effective simply because it deals with the various factors that may influence the recovery 
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process, some of which include a preference for recovery methods and the level of 
participation during training or match day situations (Crowcroft, McCleave, Slattery & 
Coutts, 2017). However, this may be difficult as the resources for the cohort were minimal 
and the luxury of time was limited.   
The lack of available time was made apparent during the distribution of the questionnaires 
that needed to be answered, as the players had to leave immediately once the training 
was over. However, the monitoring tools made it easy for the data to be captured in-spite 
of this. It was easy to explain and the players seemed to have understood it well enough 
to go through it quickly.  
The WB-Q has performed its role in assessing the effectiveness of recovery methods 
applied within the team and has identified important information that may be crucial to 
enhancing performance and maximising recovery. In a previous study, the results of the 
WB-Q were simultaneously compared to laboratory and scientific tests including salivary 
cortisol and testosterone testing, as well as countermovement jump (CMJ) testing 
(McLean et al., 2010). The results from the study showed that when the training cycles 
entered periods of high volume and high-intensity training, the three components would 
result in similar and agreeable findings. This information adds to the credibility of the WB-
Q and other similar monitoring tools for team environments (McLean et al., 2010; 
Crowther et al., 2017; Crowcroft et al., 2017). This suggests that the coaching staff from 
this study can use the WB-Q to help the players maintain a level homeostasis throughout 
the season. A simple method such as this may be an effective inclusion to maximise 
performance in the cohort of players. 
5.2.3 Players’ perceived exertions – Borg Scale Scores   
CR-10 was the monitoring tool used to measure the acute training load during pre-
season. Its information shed light on the perceived effort required by players to complete 
the training sessions. By using the CR-10, the players were able to subjectively reflect on 
their psychophysiological experiences during training, which included factors such as 
mental fatigue, effort level during training, stress and mood or motivation to participate 
(Coyne, Haff, Coutts, Newton et al., 2018).   
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The findings from CR-10 showed varying results where intensities from the same training 
session were perceived differently among the cohort. For example: during CR-10 (1) the 
majority of the players found the session to be hard, followed by another group who 
thought the session was “moderate.” The remaining players perceived the session to be 
“somewhat hard”, which is easier than moderate, whilst a few others thought the session 
was “very-very easy”. During CR-10 (2) the perceived exertions also varied as much as 
CR-10 (1)  It is important for coaches to be aware of these discrepancies as it emphasises 
the principle of individuality where the same drill can affect players differently, which was 
the case for this cohort (Kellmann et al., 2018).  
These differences could have been for several reasons, which includes the varying fitness 
levels of the players as they returned from their off-season break. It could be that the 
players who thought the training session was easier had some sort of training program 
during their holiday, as a result, they returned in a better state of fitness compared to their 
teammates. It is also possible that there was a difference in motivation or effort level 
amongst the cohort - as it was only the start of their pre-season campaign. Similarly, some 
players may have reasoned that they had enough time to achieve a state of match 
readiness and as such, reasoned that they did not need to exert maximum effort on their 
first day of pre-season training. Another reason to consider is that due to the players being 
accustomed to their specific roles and positions within the team, which requires specific 
movements and levels of fitness, it could have been unexpected when the entire group 
was subjected to the same training (aerobic and anaerobic conditioning) routine, despite 
their positional differences.  
In addition to measuring the perceived intensity of the session, the CR-10 was also used 
to identify the possible impact training load may have had on the recovery strategies 
implemented hence,  the WB-Q was recorded parallel to the CR-10. The data showed 
that for this particular cohort, the self-perceived well-being of players may be linked to the 
subjective training load experienced, which could imply that the training load and volume 
are the determiners of how effective any recovery method may be (McLean et al., 2010; 
Bahnert et al., 2013; Buckner et al., 2017). This idea suggests that almost any type of 
recovery strategy could work, provided it matches the intensity of the training. For 
example, if the training session is short enough (45 minutes or less) and the intensity 
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matches a 1 or 2 on the CR-10 scale, a recovery method as simple as stretching could 
be effective and possibly relieve all symptoms of fatigue.   
The data also showed that the well-being of this group of players was most affected on 
days where training intensity and volume was considered most difficult. For instance:  the 
most difficult training session recorded from the sample of data was CR-10 (1), as 34.8% 
of the participants deemed the session to be hard, which suggests that the training 
activities on this day were rather strenuous. The data also showed that parallel to the CR-
10, WB-1 (1) was also most impacted which implies that the recovery methods on this 
day were not equal to the intensity of the training session, and maybe, more could have 
been done by the coaching staff to help the team recover.  
Whatever happens in the team is largely determined by the coaching staff and so, 
implementing more of these recovery strategies and self-monitoring tools will help the 
recovery process. With this information comes the insight to make informed changes early 
enough to protect players from the dangers of overtraining.  
5.3 Coaching staff: Experience and preferred recovery methods 
The role of the coaching staff is to best prepare the football players by exposing them to 
high intensity loads and high volumes of training while managing the onset of fatigue 
(Argus et al., 2010). To protect players from overtraining, recovery methods are 
implemented to control fatigue and to enhance recovery between training sessions 
(Goodger et al., 2007).  
The coaching staff were questioned to better understand their choices concerning their 
strategies to help the players recover. The questions pertained to the number of years 
the coaches had been coaching, to get insight into the years of experience they had in 
the industry and their preferred recovery methods for the cohort. The results showed that 
collectively, the coaching staff were experienced professional coaches who had obtained 
years of knowledge and information. On average the coaching staff have been involved 
in the industry for approximately 8.5 years. Their preferred methods for recovery, as 
reported, were CWI, nutrition, passive stretching, and active recovery, which was easily 
identified during the observation as these methods were their choice of application.  
47 
 
CWI was used when the coaching staff had planned a very intensive session and the 
focus was physical conditioning. These sorts of sessions left the players somewhat 
fatigued and to help the players recover, CWI was implemented. The players were 
instructed to get into a bin filled with crushed ice and water and remain there for five 
minutes at the very least; thereafter, they could exit the bin. Once the instructions had 
been given the coaches would sometimes leave the players to continue the selected 
recovery method by themselves with a designated player left in charge. On most days, 
the players did seem to enjoy themselves in the ice bath but occasionally, one would 
encounter the scenario in which players would be in the ice and water for a fraction of the 
time, before exiting. 
These small discrepancies could also have influenced the results of the study. However, 
from an objective and holistic perspective, most of the team did try to adhere to the 
minimum requirement of five minutes for the CWI. However, this is still short of the 
recommended amount of time and that could have meant the difference in the recovery 
method potentially being more effective for the players (Hasswirth & Mujika, 2013). In a 
study by Tavares, Walker, Healey, Smith et al (2018), they mention that the effectiveness 
of CWI is likely to increase the longer the athlete stays in the bin. The study also 
recommends that athletes remain the cold water for at least 8-9 minutes for the cooling 
temperature to penetrate the superficial layer of the skin (Tavares et al., 2018).  
Nutrition strategies for the players included unlimited amounts of water during training 
(provided it did not interfere with the training session), a rehydrate solution post-training 
and a meal just before the players left the facility. During the observation, players could 
drink as much water as they needed during the scheduled water breaks which would 
increase or decrease, depending on the weather and type of training session. For 
example, if the training session was scheduled on a hot day and considered “hard” on the 
CR-10 scale, the coaching staff would have included several stoppages for water intake. 
This allowed the players an opportunity to rest and replenish their water that was lost 
through sweat and urination (Armstrong et al., 2015). Post-training, the players had a 200 
ml hydration solution that comprised water, five teaspoons of sugar, a quarter teaspoon 
of salt, and juice concentrate for flavouring. During the observation, when the hydration 
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mix was distributed amongst the players, there was neither a description of its contents 
nor did the coaching staff explain the purpose of this solution.  
It would seem that this solution would be hypertonic and would not assist with any 
rehydration in the players. However, the hypertonicity of the solution could be used to 
replenish lost electrolytes. This may have been a regular occurrence for the team and 
perhaps the players understood its purpose and benefits because there were no 
questions that arose from them either. Part of the nutrition intake from the players included 
a meal consisting of carbohydrates, proteins, and fats.  
The meal aimed to replenish protein, glycogen stores, glucose levels, fats and water 
levels post-training (Beelen et al., 2010). The meal was served within one hour after 
training which falls perfectly in line with the recommended window of opportunity (Reilly 
& Ekblom, 2005). During the observation, there were no tailored meals or drinks prepared 
for the players based on their body mass, sweat loss or appetite. The players would 
simply queue for their meal and wait for the cook to plate their food for them. This 
observation led to the questioning of the appropriateness of the nutrition intervention. In 
a study by Beck, Thomson, Swift and von Hurst (2015) - they mention that an athlete’s 
dietary requirements depend on several aspects, including the sport, the athlete’s goals, 
the environment, and practical issues. This implies that nutrition would be more beneficial 
on the athletes if it were a strategic approach rather than a general approach. From this 
observation, it would seem that nutrition is no more than a team-building meal, and not 
designed to adequately replace specific metabolic stores. 
Other recovery strategies that the coaches had implemented included passive stretching 
post-training and active recovery training days. Passive stretching occurred almost daily 
throughout the observational study. Once again, the coaching staff would have selected 
a player to be responsible for the stretching routine. The common drills that would have 
been incorporated during this process were slow to medium paced jogging from one end 
of the field to another. If the players were moving too fast, the coaches would often 
address the situation by reminding them to slow down and maintain controlled jogging 
levels. Once the players had completed their cool down jog, they would assemble in a 
group and the stretching routine would begin. The stretches usually lasted more than 
twenty seconds per hold – but this would change depending on the player that has been 
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assigned to lead the recovery routine. This may not be such a bad idea as the players 
were probably more likely to stretch and focus on areas that they themselves felt needed 
attention (calves, hamstrings, quadriceps, groin, iliotibial band (ITB), gluteus maximus 
and minimus, lower back, arms, and neck). Once the group stretches were complete the 
players could stretch any of the areas they felt were not covered by the assigned player.     
Active recovery training days occurred once a week. The session usually involved a 
period of ten to twenty minutes where the players would be moving through various planes 
of motion with many static elements. The session was usually hosted by one of the 
coaching staff members where they would focus on the quality of movement of each 
player, which also allowed them to correct moments of poor technique. Once the dynamic 
type of stretching was complete, the coaches would often organize the players into small 
teams of five or six players, and they would compete against one another, by completing 
technical skills and challenges such as lobbing the ball into the bins and stopping the 
game once each member of a team succeeded in getting the ball in. During the 
observation, such activities brought much joy to the players and there would be visible 
changes in their mood and motivation to participate once these games started – which 
promoted the idea of team cohesion. To close off the session, the coaching staff would 
organise the teams to compete in small-sided games.      
The results of this study showed that the players did not perceive the acute recovery 
strategies to be fully effective and that it would have been unlikely for players to return to 
their baseline scores. This, however, does not mean that these methods are ineffective 
and do not work. In fact, the findings of the study suggest that the applied recovery 
methods were close to being effective and their decline in the score had no detrimental 
effect on their pre-season performances. Perhaps greater emphasis needs to be placed 
on the application of the methods and execution thereof, as the coaches did not follow 
the recommended guidelines for some of these strategies. Kellmann et al (2018), 
explained that coaches show a tendency to overestimate the factors needed for optimal 
recovery of their players, such as training load and volume. However, the results of the 
current study indicate that the coaching staff may have underestimated the factors 
required for optimal recovery, as the players were unable to reach their perceived state 
of psychophysiological homeostasis between the training sessions. These findings show 
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that the coaching staff may need more education concerning recovery methods, as well 
as a greater understanding of the correct application for maximising their effectiveness 
on the cohort of football players (Venter et al., 2010).    
5.4 Review of Theoretical Framework in the context of the data and statistics recorded in 
the study 
In this study, the effectiveness of recovery methods was assessed within a cohort of 
football players during pre-season. The findings suggest that the recovery methods 
implemented were perceived by the players to be less than effective for optimal recovery. 
Reasons vary and may very well be due to coaches not attending to players adequately 
or as a result of a lack of understanding concerning the purpose of each applied method. 
Other reasons may include that guidelines and recommendations concerning the 
application of some of these recovery methods were not adhered to, and perhaps, this 
decreased their potential impact on the players post-training.  
 
This may be problematic for coaches as the accumulation of chronic fatigue may become 
challenging later, during the competitive season. The results suggest that current 
workloads may lead to fatigue rather than increased fitness in this cohort of players. The 
ratio between acute and chronic workloads, therefore, needs attention and may require 
alterations to the ratio of workloads in the training program and the recovery strategies 
(Chapman et al., 2012; Murray et al., 2016). Although the acute and chronic workload 
ratio cannot account for improved fitness (and / or detraining), it does provide some sort 
of notion of the theoretical “sweet spot” for optimal recovery, which is beneficial for training 
gains.   
 
The theoretical framework for the study was based on the model developed by Hans 
Selye, General Adaptation Syndrome (GAS). The GAS model describes the body’s 
natural reaction to acute and chronic stress and what the repercussions might be if not 
effectively managed (Selye, 1950). For this study, acute stress referred to workloads of 
short high-intensity efforts during training sessions, which was measured by the CR-10, 
and chronic stress referred to high-intensity workloads over a period. Where the balance 
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between workload and recovery are improperly managed, the person may suffer the 
effects of burnout, exhaustion, or injury. These are elements caused by overtraining. 
Overtraining is when the psychophysiological resources of the body become fatigued and 
are not able to cope with training demands (Knicker et al., 2011; Chapman et al., 2012).  
 
However, when the workloads and recovery are managed, supercompensation occurs, 
and the result is that players improve in their overall performances and avoid the onset of 
overtraining (Chiu & Barnes, 2003; Kellmann, 2010). This is especially important during 
pre-season where workloads are high and frequent, and when players are more prone to 
fatigue and injury (Argus et al., 2010).  
 
Hence, the need for effective recovery methods. The primary purpose of the recovery 
methods centres on reducing the effects of muscle damage and acute fatigue and 
similarly, to expedite the processes that allow for optimal performance. This potentially 
limits the effects of chronic fatigue and aids in the supercompensation process of the GAS 
model (Del Monte et al., 2002; Chui & Barnes, 2003; Kellmann, 2010; Knicker et al., 
2011). Chronic fatigue can be demonstrated by mental and physical behavioural changes 
where football players exhibit sensations of tiredness, stiffness or lack of energy which 
negatively impact the players’ ability to perform (Chapman et al., 2012; Custem et al., 
2017).  
 
However, effective recovery methods allow football players to train more without these 
limitations and encourage freedom to perform so that they can improve their aerobic 
endurance, muscular strength, agility, and explosiveness (Lagunas et al., 2014). To 
measure how effective the applied recovery methods were during the study, the WB-Q 
was used which allowed for the assessment of the players’ perception of their recovery 
experiences. 
 
The findings of the case study indicate that the cohort of players did not perceive 
themselves to recover well enough to return to a state of homeostasis in time for their 
next training session. This information reveals that the applied recovery methods were 
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not fully effective in the minds of the players during the study. The inefficacy of the 
recovery strategies can be attributed to their implementation. These findings suggest that 
the supercompensation process may be negatively impacted amongst the cohort of 
players and that overtraining may be a risk as the chronic workload accumulates. 
However, this does not imply that the recovery methods were useless, as they may have 
had psychological or physiological effects (which were not tested) on the cohort.  
 
Chapter 6: Limitations, Recommendations, future studies, conclusions 
6.1 Limitations 
Considering the outcomes of the study from the data collected, the researcher describes 
the following to be limitations of the study: sample size and the lack of position specific 
sampling, the timing of the study and the CR-10 assessment’s inability to fully factor in all 
properties that may have influenced the study.  
The sample size for the study was a purposeful sample of 23 participants. This number 
may seem low but the football team that participated in the study belonged to a league 
that required only 23 players to be registered, hence the purposeful sample number. A 
further limitation concerning the sample of players is that they were not sampled 
according to their position on the team – this may have been difficult because of the 
limited number of participants but also because of the training methodology of the 
coaching staff – having not adhered to position specific training protocols. Another 
limitation was the timing of the study. The current study was conducted during the 
preseason: The time frame during which athletes are exposed to larger workloads. 
Perhaps a more appropriate time to record the efficacy of recovery is over longer 
durations during the competitive season when factors such as anxiety and stress are 
likely to increase. Additionally, greater insight could have been provided by assessing the 
mental fatigue markers such as mood, sleep, and stress levels.  
Another limitation of this study was the monitoring tools, as CR-10 was not able to account 
for some factors that may have influenced the study. Factors such as mental fatigue, 
mood, stress, and general muscle soreness. Although these factors were addressed by 
the WB-Q, perhaps the inclusion of more sensitive tools like biomarkers of muscle 
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damage (cortisol and testosterone) and physical performances (force plate jumps) may 
be necessary for a more holistic view on the cohort’s state of recovery. Finally, data 
pertaining to coaching experience and choice of recovery methods are sparse. As such, 
it is difficult to draw comparisons between the data prestned in the current study and other 
coaching practises.  
6.2 Recommendations 
The recommendations of this study were derived from the implementation of incorrect 
protocols on the cohort of players being observed during the study. None of the 
recommendations concerning these recovery methods was applied and this may have 
been the underlying factor that affected the results of the study.  
Research suggests that CWI should be conducted in a controlled water temperature 
environment for a specific amount of time in order for it to be effective. However, during 
the study, when CWI was implemented, the temperature was neither controlled nor 
measured by the coaching staff, and the players did not remain in the bath for the 
recommended time. Not adhering to scientific protocols was similar for all the recovery 
methods that were implemented, and this may have been the reason for the decline in 
baseline scores during the study. Should the correct protocols for these recovery methods 
be observed, the results of the cohort of players may have varied.  
Beyond this study, considering all the research and data collected, the researcher 
recommends the following actions: the development of holistic models that outline clear 
steps on how to measure and capture data during the study; further studies to be done 
on the effects of acute training loads on recovery and performance and consider more 
research on the efficacy of perception and recovery methods. Considering many of the 
articles that were read during this dissertation, a common trend of inconsistent results 
concerning the efficacy of recovery methods needs to be addressed. A possible solution 
could be to develop holistic models which provide diagnostics for measuring and 
capturing recovery methods in a study. Establishing righteous laws eliminates biased 
interpretations for inclusion and exclusion criteria which may be the cause for most 
inaccurate findings or results.  
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Lastly, studies should seek to understand the power of preference and how it can 
influence the various recovery strategies. For example, some studies suggest that one of 
the keys to effective recovery is simply by having faith in it. If having faith in a recovery 
method stimulates psychophysiological healing, it may soften the debates concerning 
which method is more effective. Also, studies should consider the effects of acute training 
loads and consider the impact it has on recovery and performance - especially during 
short to medium competitions. There may be an overtraining factor that needs to be 
considered in team sports. 
 
6.3 Conclusion 
The process of selecting effective recovery methods to maximise performance and avoid 
the onset of overtraining in a cohort of football players constitutes a complex task. There 
are factors such as the subjective preference for recovery methods, and the balance 
between training load and recovery, that must be taken into consideration to maximise its 
impact. 
The study reported that players are aware of how they feel after the recovery methods 
have been applied (Crowther et al., 2017) and that the preference for recovery methods 
may have been the result of its perceived efficacy on the players themselves. This 
suggests that players are well-aware of the influence of selected recovery methods and 
the power it has on their ability to perform.  
Hence, a possible solution to enhancing the effectiveness of selected recovery methods 
could be the cooperation of both players and the coaching staff. The study also showed 
the possible influence of the subjective training load on the perceived efficacy of recovery 
methods. The study identified that when the subjective training load was high, the 
perceived level of recovery was also impacted. This suggested finding may warrant the 
need for further research concerning the impact of acute training loads on the efficacy of 
applied recovery methods. 
Future studies concerning recovery methods and their efficacy should develop holistic 
models which include rules to accurately measure and capture data during a study. These 
diagnostics should also be specific regarding the application of recovery methods. This 
will hopefully bring about the most accurate way to measure the efficacy of recovery 
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methods, which will give strategic insight to the players and coaching staff concerning the 
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DEPARTMENT OF SPORT AND MOVEMENT STUDIES 
Well-being Questionnaire 
 
Participant number:     
Date completed:     
Instructions to Well-being questionnaire: Please tick the answer which you feel is 
most applicable to you.  
 














































































Snappiness at teammates, 












DEPARTMENT OF SPORT AND MOVEMENT STUDIES 




1. On a scale of 1-10 rate the intensity of the training session you have just 
completed. 
(1 being nothing at all and 10 being impossible to cope with.) 
 
1 Nothing at all  
2 Very, very easy  
3 Very easy   
4 Easy  
5 Moderate   
6 Somewhat hard  
7 Hard  
8 Very hard  
9 Very, very hard  
10 Impossible to cope  
 













DEPARTMENT OF SPORT AND MOVEMENT STUDIES 
Coaching Staff Demographic Questions 
 
Please tick the column which most applies to you. 
1. What is your position on the coaching staff? 
Position Tick the correct box Number of years in 
profession 
Head coach   
Assistant coach   
Sport scientist   
Strength & Conditioning coach   
Physiotherapist   
Other (Please specify)   
 
2. In which setting are you more likely to work in: 
 Tick the box which applies to you 
One-on-one individualized sessions  
Team training sessions   
 
3. On a scale of 1 - 4 select the term which best describes your views toward recovery 
methods: 
1 2 3 4 
Pointless Not important Important Crucial 
 






Active recovery Passive 
recovery  







Nutrition Imagery  Compression 
garments 










Active recovery Passive 
recovery  




Nutrition Imagery  Compression 
garments 










DEPARTMENT OF SPORT AND MOVEMENT STUDIES 
Player Demographic Questions 
 
Participant number:   
Please tick the most applicable box. 
1. How many years have you been considered a professional football player? 
Number of years Tick the correct box Number of years in 
profession 
1 – 5 years   
5 – 10 years   
10 – 15 years   
 
2. What is your playing position? 
Position Tick the correct box 
Striker  
Midfielder (Attacking)  
Midfielder (Defending)  
Defender  
Goal keeper  
 






Active recovery Passive 
recovery  




Nutrition Imagery  Compression 
garments 













Active recovery Passive 
recovery  




Nutrition Imagery  Compression 
garments 






























DEPARTMENT OF SPORT AND MOVEMENT STUDIES 
REQUEST FOR PARTICIPATION 
Good day, 
My name is Tevin Blignaut and I would like to invite your football club to participate in a 
research study, Assessing the effectiveness of recovery methods in a cohort of football 
players: A Case Study. This observational study is being completed as part of a master’s 
degree in Sport Science through the University of Johannesburg. 
 
If accepted, the study will be completed over three to five weeks during pre-season 
whereby registered or selected football club players will be asked to answer the well-
being questionnaire (WB-Q) and session RPE scale (CR-10). The club, it’s players and 
staff members participating in the study will remain anonymous throughout.  
The WB-Q is a valid recovery monitoring tool which has been developed by a panel of 
professors in Australia to assess the effectiveness of recovery methods in elite rugby 
players. The CR-10 session RPE scale is a well-known intensity measurement scale 
which will give an indication of the internal load experienced by players during their 
session. These key measurements may give more insight into the effectiveness of the 
recovery method that was applied and with the help of the session RPE scale, the 
determinant of the effectiveness might be explained. 
The benefit of this study to your football club is that the coaching staff and players would 
be further educated on the benefits of recovery methods. Also, the recovery methods 
being applied to the football players will be assessed to determine if they are effective for 
recovery and what the determinant of the efficacy might be. This information may be 
helpful to the coaching staff when considering recovery methods in the future to ensure 





Thank you for taking the time out to read this letter of request. I have attached examples 
of the questionnaires to be completed. 
 
My contact details are Blignaut.tevin@gmail.com or 082 303 3335. 
You may also contact my supervisors for the study: 
R. Lombard (Rianl@uj.ac.za) & Dr A. Green (andrewg@uj.ac.za) 
 





























DEPARTMENT OF SPORT AND MOVEMENT STUDIES 
CONSENT FORM for PLAYERS 
Assessing the effectiveness of recovery methods in a cohort of football players: 
A Case Study 
Please initial each box below: 
 
 
                 
I confirm that I have read and understand the information letter dated  31 July 2019 for 
the above study. I have had the opportunity to consider the information, ask questions 
and have had these answered satisfactorily. 
 
                 
I understand that my participation is voluntary and that I am free to withdraw from this 
study at any time without giving any reason and without any consequences to me. 
 
                 
I agree to take part in the above study. 
 
___________________                       ___________________          ____________ 
Name of Participant           Signature of Participant      Date 
___________________                        ____________________        ____________  












DEPARTMENT OF SPORT AND MOVEMENT STUDIES 
CONSENT FORM for COACHING STAFF 
Assessing the effectiveness of recovery methods in a cohort of football players: 
A Case Study 
Please initial each box below: 
 
                 
I confirm that I have read and understand the information letter dated 31 July 2019 for the 
above study. I have had the opportunity to consider the information, ask questions and 
have had these answered satisfactorily. 
 
                 
I understand that my participation is voluntary and that I am free to withdraw from this 
study at any time without giving any reason and without any consequences to me. 
 
                 
I agree to take part in the above study. 
 
___________________               ___________________           ____________ 
Name of Participant    Signature of Participant           Date 
___________________              ____________________          ____________  













DEPARTMENT OF SPORT AND MOVEMENT STUDIES 
INFORMATION LETTER for Players 
 
July 2019  
Good Day 
 
My name is Tevin Blignaut I WOULD LIKE TO INVITE YOU TO PARTICIPATE in a study 
assessing the effectiveness of recovery methods in a cohort of football players: A Case 
Study. 
 
Before you decide to participate, I would like to explain to you why the research is being 
done and what it will involve for you. I will go through the information letter with you 
and answer any questions you have. This should take about 5 to 10 minutes. The study 
is part of a research project being completed as a requirement for a Master’s Degree in 
Sport Science through the University of Johannesburg. 
 
THE PURPOSE OF THIS STUDY Assessing the effectiveness of recovery methods in 
football players. Below, I have compiled a set of questions and answers that I believe will 
assist you in understanding the relevant details of participation in this study. Please read 





DO I HAVE TO TAKE PART? No, you don’t have to. It is up to you to decide to participate 
in the study. I will describe the study and go through this information sheet. If you agree 
to take part, I will then ask you to sign a consent form. 
 
WHAT EXACTLY WILL I BE EXPECTED TO DO IF I AGREE TO PARTICIPATE? 
Should you choose to participate you will answer a one-time set of demographic 
questions. Thereafter you will complete the well-being questionnaire as well as rate of 
perceived exertion questionnaire on a daily basis during weeks for four weeks of your 
training schedule.  
 
WHAT WILL HAPPEN IF I WANT TO WITHDRAW FROM THE STUDY? If you decide 
to participate, you are free to withdraw at any time without giving a reason and without 
any consequences. If you wish to withdraw, you must inform me as soon as possible. 
 
IF I CHOOSE TO PARTICIPATE, WILL THERE BE ANY EXPENSES FOR ME, OR 
PAYMENT DUE TO ME: You will not be paid to participate in this study nor will you incur 
any charges from this study.  
 
RISKS INVOLVED IN PARTICIPATION: There are no physical or medical risks by 
participating in this study and you are free to withdraw any time you see fit. 
 
BENEFITS INVOLVED IN PARTICIPATION: You would have contributed greatly to the 
science of recovery within the country as a study of this nature is yet to be done in football. 
A further benefit is the education and increased understanding of recovery you will have 
gained through participation.  
 
WILL MY PARTICIPATION IN THIS STUDY BE KEPT CONFIDENTIAL? Yes. Names 
on the questionnaire/data sheet will be removed once analysis starts. All data and back-
ups thereof will be kept in password-protected folders and/or locked away as applicable. 
Only I or my research supervisor will be authorised to use and/or disclose your 
anonymised information in connection with this research study. Any other person wishing 
87 
 
to work with your anonymised information as part of the research process (e.g. an 
independent data coder) will be required to sign a confidentiality agreement before being 
allowed to do so. 
 
WILL MY TAKING PART IN THIS STUDY BE ANONYMOUS? Yes. Anonymous means 
that your personal details will not be recorded anywhere by me. As a result, it will not be 
possible for me or anyone else to identify your responses once these have been 
submitted. 
 
WHAT WILL HAPPEN TO THE RESULTS OF THE RESEARCH STUDY? The results 
will be written into a research report that will be assessed. In some cases, results may 
also be published in a scientific journal. In either case, you will not be identifiable in any 
documents, reports or publications. You will be given access to the study results if you 
would like to see them, by contacting me. 
 
WHO IS ORGANISING AND FUNDING THE STUDY?  The study is being organised by 
me, under the guidance of my research supervisor at the Department of Sport and 
Movement at the University of Johannesburg. This study has not received funding. 
 
WHO HAS REVIEWED AND APPROVED THIS STUDY? Before this study could start, 
it was reviewed to protect your interests. Firstly reviewed by the Department of Sport and 
Movement, secondly by the Faculty of Health Sciences Research Ethics Committee at 
the University of Johannesburg. In both cases, the study was approved. 
 
WHAT IF THERE IS A PROBLEM? If you have any concerns or complaints about this 
research study, its procedures or risks and benefits, you should ask me. You should 
contact me at any time if you feel you have any concerns about being a part of this study. 
My contact details are: 
Tevin Blignaut 





You may also contact my research supervisor: 
Mr R Lombard 
rianl@uj.ac.za 
 
If you feel that any questions or complaints regarding your participation in this study have 
not been dealt with adequately, you may contact the Chairperson of the Faculty of Health 
Sciences Research Ethics Committee at the University of Johannesburg. 
Dr C. Stein 
cstein@uj.ac.za 
  
FURTHER INFORMATION AND CONTACT DETAILS: Should you wish to have more 
specific information about this research project information, have any questions, concerns 
or complaints about this research study, its procedures, risks and benefits, you should 
communicate with me using any of the contact details given above. 
 
